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Executive Summary 
This Annual Remedy Performance Report (ARPR) for the 2040 West River Drive site in Davenport, Iowa, 
has been prepared by CH2M HILL Engineers, Inc. (CH2M) on behalf of T. H. Agriculture & Nutrition, 
L.L.C.; Elementis Chemicals, Inc.; and Harcros Chemicals, Inc. (Harcros), in accordance with the 
Operation, Monitoring, and Maintenance Plan (OMMP) approved by the U.S. Environmental Protection 
Agency (EPA) in September 2014 (CH2M, 2014). The project property is currently owned by Harcros, a 
Kansas Corporation. For purposes of discussion within this document, “onsite” refers to an area 
coincident with the 2040 West River Drive property, “offsite” refers to investigated areas outside the 
2040 West River Drive property, and the term “site” includes both onsite and offsite areas.  

As presented in the approved OMMP, the Remedial Action Objectives (RAOs) for groundwater specific 
to this project are the EPA Maximum Contaminant Levels (MCLs), or EPA Regional Screening Levels for 
constituents of concern that do not have established MCLs. The corrective measures undertaken for the 
project, as identified in the Final Decision Document/Response to Comments (EPA, 2010), are the 
following: 

 In situ chemical oxidation (ISCO) for onsite groundwater; 

 Monitored natural attenuation (MNA) for offsite groundwater; 

 Enhanced in situ bioremediation (EISB) for offsite groundwater (EISB is recommended as a 
contingent remedy for offsite groundwater and is not currently being implemented); and 

 Institutional controls (ICs) for the onsite property. 

This ARPR presents the groundwater data collected during 2016 monitoring activities. An assessment of 
each corrective measure’s effectiveness is provided by evaluating recent and historical site data. 
Recommendations for next year’s groundwater monitoring program (to monitor ISCO and MNA 
effectiveness) are presented. The data collected in 2016 are consistent with the conceptual site model 
characteristics that were established in the OMMP. 

ES.1  2016 Operation, Monitoring, and Maintenance Activities 
The operation, monitoring, and maintenance activities that were completed at the site during the 2016 
calendar year are the following: 

 Annual well network inspection activities were performed in June 2016 at onsite and offsite wells 
that were sampled for analysis of Long‐term Groundwater Monitoring Plan (LTMP) parameters (ISCO 
and MNA programs) and/or at wells accessed only for collection of water levels, per the EPA‐
approved OMMP. [The LTMP was submitted and approved with the OMMP (CH2M, 2014).] 

 Annual groundwater sampling at onsite and offsite wells per the EPA‐approved OMMP.  

 Annual IC inspection was performed onsite on June 17, 2016.  

ES.2  Remedy Effectiveness and Supporting Data/ 
Recommendations 

Onsite soil treatment, onsite groundwater treatment, and natural attenuation processes have resulted 
in decreases in the lateral extent of total volatile organic compounds (VOCs) that exceed RAOs in 
groundwater. Annual mass estimates were performed using datasets since the LTMP well network was 
installed beginning in June 2005, which also generally corresponds to when corrective measures were 
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initiated at the site. Trend analysis was conducted for LTMP wells using data collected from the original 
site investigation beginning in 1999 and subsequent data collection/sampling events through 2016. 

ES.2.1  In Situ Chemical Oxidation 
Pilot‐scale onsite groundwater treatment of the site‐related COCs using ISCO/permanganate injections 
in the shallow bedrock zone began in 2004, with full‐scale injections beginning in October 2007. As 
outlined in the ISCO Injection Plan (submitted as part of the OMMP [CH2M, 2014]), an injection was not 
completed in 2016; the next injection event will take place in 2017. Onsite well data indicate the 
permanganate is being effectively delivered as evidenced in 2016 by the presence of permanganate in 
eight onsite monitoring locations and an observed injection radius of influence between 20 and 90 feet. 
Additional evidence of the effectiveness of ISCO injections includes the following: 

 The planar area of highest total site‐related VOC concentrations (greater than 10,000 and 
100,000 micrograms per liter [µg/L]) is reduced in size in the 11 years between 2005 and 2016 
(Figure ES‐1).  

 Concentration trends for total site‐related VOCs in unconsolidated, shallow bedrock, intermediate 
bedrock, and deep bedrock groundwater zones at onsite and offsite locations: 1) are decreasing; 2) 
have no trend; or 3) are not detected frequently enough to perform statistical trend analysis. 

 Concentration trends for the individual chlorinated VOC (CVOC) parent compounds of 
tetrachloroethene (PCE) and trichloroethene (TCE) in unconsolidated, shallow bedrock, intermediate 
bedrock, and deep bedrock groundwater zones at onsite locations: 1) are decreasing; 2) have no 
trend; or 3) are not detected frequently enough to perform statistical trend analysis. 

 Concentration trends for individual CVOC daughter products of cis‐1,2‐dichloroethylene (cis‐1,2‐
DCE) and vinyl chloride in unconsolidated, shallow bedrock intermediate bedrock, and deep bedrock 
groundwater zones: 1) are decreasing; 2) have no trend; or 3) are not detected frequently enough to 
perform statistical trend analysis, with the exception of two ISCO locations (BW‐27 and BW‐37) 
where increases are noted and accompanied by numerous indications of ongoing reductive 
dechlorination. 

 The reduction in onsite, total site‐related VOC mass is estimated at 67.9 percent (a loss of 1,207 
kilograms [kg]) in the 11 years between 2005 (1,778 kg) and 2016 (571 kg); the mass values of 
individual CVOC parent compounds (PCE; TCE; 1,1,1‐trichloroethene [1,1,1‐TCA]; and methylene 
chloride), CVOC daughter products (cis‐1,2‐DCE; 1,1‐dichloroethene [1,1‐DCE]; vinyl chloride; 1,1‐
dichloroethane [1,1‐DCA]; and 1,2‐dichloroethane [1,2‐DCA]), and aromatic compounds (toluene, 
ethylbenzene, and xylenes) have also decreased over the same time period. 

 Effective delivery of the oxidizing chemical—visual evidence of the presence of permanganate was 
observed in eight onsite monitoring locations in 2016.  

 Elevated oxidation‐reduction potential readings at and downgradient from ISCO injection areas –
evidence of oxidizing conditions due to the presence of permanganate in groundwater.  

 Elevated chloride concentrations (2 to 10 times greater than background) in onsite wells –evidence 
of significant oxidation of CVOCs. 

ISCO injections have reduced VOC mass and concentrations in groundwater. It is recommended that the 
next full‐scale injection event be completed in 2017, consistent with the ISCO Injection Plan (CH2M, 
2014) to continue to reduce onsite VOCs in groundwater. 
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ES.2.2  Monitored Natural Attenuation 
MNA processes continue to effectively reduce offsite groundwater VOC concentrations in each of the 
monitored zones (shallow, intermediate, and deep bedrock, as well as the unconsolidated zone) as 
evidenced by the following: 

 The lateral extent of total VOC detections in 2016 is reduced as compared with the lateral extent of 
total VOC detections in 2005. Furthermore, the magnitude of the concentrations has decreased as 
evidenced by smaller planar areas that comprise the higher concentration contours (10,000 and 
100,000 µg/L – yellow and peach colors, respectively) (Figure ES‐1). 

 Concentration trends for total site‐related VOCs in unconsolidated, shallow bedrock, intermediate 
bedrock, and deep bedrock groundwater zones at onsite and offsite locations: 1) are decreasing; 2) 
have no trend; or 3) are not detected frequently enough to perform statistical trend analysis. 

 Concentration trends for individual CVOC parent compound (PCE; TCE; 1,1,1‐TCA; and methylene 
chloride) in unconsolidated, shallow bedrock, intermediate bedrock, and deep bedrock groundwater 
zones at offsite locations: 1) are decreasing; 2) have no trend; or 3) are not detected frequently 
enough to perform statistical trend analysis. 

 Concentration trends for individual CVOC daughter products of cis‐1,2‐DCE and vinyl chloride in 
unconsolidated, shallow bedrock intermediate bedrock, and deep bedrock groundwater zones: 1) 
are decreasing; 2) have no trend; or 3) are not detected frequently enough to perform statistical 
trend analysis, with the exception of one MNA location (BW‐14) where increases are noted and 
accompanied by numerous indications of ongoing reductive dechlorination. 

 The reduction in onsite + offsite, total site‐related VOC mass is estimated at  66 percent (a loss of 
14,386 kg) in the 11 years between 2005 (21,711 kg) and 2016 (7,325 kg); the mass values of 
individual CVOC parent compounds (PCE; TCE; 1,1,1‐TCA; and methylene chloride), CVOC daughter 
products (cis‐1,2‐DCE; 1,1‐DCE; vinyl chloride; 1,1‐DCA; and 1,2‐DCA), and aromatic compounds 
(toluene, ethylbenzene, and xylenes) have also decreased over the same time period.   

 The percentage of the total VOC mass contributed by CVOC daughter products has increased (with 
over 73 percent of the total mass contributed by CVOC daughter products in 2016 compared with 
54 percent in 2005) while the individual mass of the daughter products has decreased, suggesting 
that natural biodegrading processes are ongoing and that daughter products continue to undergo 
biodegradation. 

 Detection of biodegradation daughter products offsite including the predominance of CVOC 
daughter products versus parent compounds, the detection of the nontoxic end products ethene 
and ethane, and elevated chloride concentrations (2 to 10 times greater than background).  

 Geochemical conditions offsite/downgradient from the site are conducive for ongoing 
biodegradation of CVOC parent compounds and daughter products due to reducing conditions as 
evidenced by field measurements, lack of nitrate, low sulfate, and/or the presence of methane. 

 Ethene and ethane comprise a higher percentage of total molarity in offsite locations that are 
further downgradient from the site, which is expected because these compounds indicate a “more 
advanced” MNA process at these more distant locations.  

 The perimeter well nest at BW‐25/BW‐26 has strong evidence of MNA effectiveness based on 
reducing conditions, CVOC daughter product concentrations comprising over 99 percent of the total 
CVOC concentrations, elevated chloride concentrations (2 to 10 times background concentrations), 
and the detection of ethene, ethane, and methane in each of the bedrock zones (shallow, 
intermediate, and deep).  
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 EPA screening protocol procedures (EPA, 1998) for shallow bedrock indicate there is strong evidence 
of ongoing anaerobic biodegradation of CVOCs. 

Multiple lines of evidence continue to document that MNA processes are effectively reducing offsite 
groundwater VOC concentrations in each of the monitored zones. 

ES.2.3  Institutional Controls 
The 2016 site inspection performed at the 2040 West River Drive property (onsite), per the Institutional 
Controls Plan (ICP; submitted and approved with the OMMP [CH2M, 2014]), did not identify activities 
inconsistent with ICs/land use restrictions. There were no observed land use changes, new construction, 
or evidence of excavation, signs of onsite drilling, or signs of other activities inconsistent with the 
required ICs. There were two areas where the concrete driveway was replaced in 2016, one area where 
gravel fill had been brought to grade/level the site, and a section of fence that was repaired. The soil in 
the vicinity of these areas did not appear to have been disturbed.  

There are no recommended changes to the ICP. An environmental covenant (EC), recorded in Scott 
County, Iowa on March 28, 2016, which documents the required ICs and deed restrictions for the 
property, will be used to further prevent groundwater use and potential exposure. 

ES.3  2017 Site Activities 
The long‐term groundwater monitoring program for both onsite and offsite wells will continue in 2017 
as identified in the LTMP (CH2M, 2014). LTMP wells will be sampled annually. In accordance with the 
LTMP, inspection of the ICs will be performed in June 2017, concurrent with the annual groundwater 
monitoring event, per the OMMP and the ICP. An ISCO injection event will be completed in 2017, as 
indicated in the ISCO Injection Plan. The 2017 ARPR will be submitted no later than March 1, 2018. 

   



2005 (Pre-soil treatment, pre-full scale ISCO injection conditions)

June 2016 (Current Conditions)

Figure ES-1
Total VOCs in Groundwater

2040 West River Drive
Davenport, Iowa
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Note:
Isosurfaces are based on the 3-D isovolume that was generated based on kriging of each data set using 
the GSLIB (Deutsch , C.V. and A.G. Journel, 1992 - GSLIB: Geostatistical Software Library and User's 
Guide. 2nd ed. Oxford University Press, New York.) and geostatistical algorithms as implemented within 
the Stanford Geostatistical Modeling Software version 2.1 (SGeMS) (Remy, N., A. Boucher, and J. Wu 
2009 - Applied Geostatisics with SGeMS:  A User's Guide.  Cambridge University).
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ARPR    Annual Remedy Performance Report 

bgs    Below Ground Surface  

BTEX    Benzene, Toluene, Ethylbenzene, and Xylenes  

cis‐1,2‐DCE  cis‐1,2‐Dichloroethene 

CH2M    CH2M HILL Engineers, Inc. 

CHES    Clean Harbors Environmental Services  

CMI    Corrective Measures Implementation 

COC    Constituent of Concern 

CSM    Conceptual Site Model 

CVOC    Chlorinated Volatile Organic Compound 

1,1‐DCA  1,1‐Dichloroethane 

1,2‐DCA  1,2‐Dichloroethane 

1,1‐DCE   1,1‐Dichloroethene 

DO    Dissolved Oxygen 

EC    Environmental Covenant 

EISB    Enhanced In Situ Bioremediation 

Elementis  Elementis Chemicals, Inc. 

EPA    U.S. Environmental Protection Agency 

°F    Degree Fahrenheit 

ft2    Square Foot 

Harcros   Harcros Chemicals, Inc. 

IC    Institutional Control 

ICP    Institutional Controls Plan 

IGS    Iowa Geological Survey 

ISCO    In Situ Chemical Oxidation 

ITRC    Interstate Technology Regulatory Council 

LTMP    Long‐term Groundwater Monitoring Plan 

kg    Kilogram 

µg/L    Microgram per Liter 

MCL    Maximum Contaminant Level 

mg/L    Milligram per Liter 

MNA    Monitored Natural Attenuation 

mV    Millivolt 
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Offsite  Study/remediation area situated outside the property boundaries of 2040 West River 
Drive  

OMMP    Operation, Monitoring, and Maintenance Plan 

Onsite    Within the property boundaries of 2040 West River Drive 

ORP    Oxidation Reduction Potential 

PCE    Tetrachloroethene 

QAPP    Quality Assurance Project Plan 

RAO    Remedial Action Objective 

RAS    Remedial Alternatives Study 

RCRA    Resource Conservation and Recovery Act 

ROI    Radius of Influence 

RSL    Regional Screening Level 

Site    An area consisting of both onsite and offsite portions of the investigated region 

SOW    Scope of Work 

TCE    Trichloroethene 

THAN    T. H. Agriculture & Nutrition, L.L.C.  

1,1,1‐TCA  1,1,1‐Trichloroethane 

trans‐1,2‐DCE  trans‐1,2‐Dichloroethene 

USGS    U.S. Geological Survey 

VOC    Volatile Organic Compound 

WHP    Waste Handling Plan 
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Introduction 
This Annual Remedy Performance Report (ARPR) for the 2040 West River Drive site in Davenport, Iowa, 
has been prepared by CH2M HILL Engineers, Inc. (CH2M) on behalf of T. H. Agriculture & Nutrition, L.L.C. 
(THAN); Elementis Chemicals, Inc. (Elementis) f/k/a Harcros Chemicals, Inc. (Harcros), a Delaware 
Corporation. The ARPR has been prepared in accordance with the Operation, Monitoring, and 
Maintenance Plan, 2040 West River Drive, Davenport, Iowa (OMMP) approved by the U.S. 
Environmental Protection Agency (EPA) in September 2014 (CH2M, 2014). This ARPR was developed in 
accordance with the EPA‐approved OMMP, and as outlined in the Corrective Measures Implementation 
(CMI) Scope of Work (SOW). The CMI SOW is part of the Administrative Order on Consent made 
effective on May 29, 2012. All supporting information in the form of tables, figures, and appendices are 
presented at the end of this report. 

The regional site features are shown on Figure 1‐1. The property is currently owned by Harcros, a Kansas 
Corporation. For purposes of discussion within this document, “onsite” refers to an area coincident with 
the 2040 West River Drive property; “offsite” refers to the investigated areas outside of the 2040 West 
River Drive property; and “site” includes both the onsite and offsite areas.  

Remedial alternatives recommended for implementation at the site are presented in the Remedial 
Alternatives Study Report, 2040 West River Drive, Davenport, Iowa (the Remedial Alternatives Study 
[RAS] Report; CH2M, 2004) and the Addendum 1, Remedial Alternatives Study Report, 2040 West River 
Drive, Davenport, Iowa (the RAS Report Addendum; CH2M, 2005) to address the site‐related 
constituents of concern (COCs). The RAS Report and the RAS Report Addendum were approved by EPA 
on September 12, 2005. The recommended remedy for onsite soil included soil excavation and offsite 
disposal for nonhazardous soil, and onsite ex situ low‐temperature thermal desorption for hazardous 
soil. Soil remediation activities were completed in 2003, 2005, and 2006 (CH2M, 2006) to treat “hot 
spot” concentrations in soil to below the preliminary risk reduction goal established in the RAS Report 
for soil (100 milligrams per kilogram of total volatile organic compounds [VOCs]).  

The recommended groundwater remedial alternatives in the RAS Report and the RAS Report Addendum 
include onsite in situ chemical oxidation (ISCO) and offsite monitored natural attenuation (MNA). The 
EPA‐approved OMMP was developed to guide implementation of the groundwater remedies and the 
operation, monitoring, and maintenance of the selected corrective measures (CH2M, 2014).  

The OMMP contains several sub‐plans describing implementation of the corrective measures: a Quality 
Assurance Project Plan (QAPP), an ISCO Injection Plan, a Long‐term Groundwater Monitoring Plan 
(LTMP), an Enhanced In Situ Bioremediation (EISB) Groundwater Remediation Contingency 
Implementation Plan, an Institutional Controls Plan (ICP), and a Waste Handling Plan (WHP).  

The project’s ongoing corrective measures, as identified in EPA’s Final Decision Document/Response to 
Comments (EPA, 2010) and as detailed in the RAS Report and the RAS Report Addendum include the 
following: 

 ISCO for onsite groundwater; 

 MNA for offsite groundwater; 

 EISB for offsite groundwater (EISB is recommended as a contingent remedy for offsite groundwater 
and is not currently being implemented); and 

 Institutional controls (ICs) for the onsite property.  
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A summary of the objectives for each of these corrective measures, along with a summary of the 
ongoing operation and maintenance activities, data evaluation, and reporting requirements as outlined 
in the OMMP, are shown in Table 1‐1. As presented in the OMMP, the Remedial Action Objectives 
(RAOs) for groundwater specific to this project are the EPA Maximum Contaminant Levels (MCLs), or 
EPA Regional Screening Levels (RSLs) for COCs that do not have established MCLs.  

This ARPR uses site information and data collected from early site investigations beginning in 1999 and 
subsequent data collection/sampling events through 2016. Each year’s data are evaluated against the 
overall conceptual site model (CSM) that was established using data from 1999 to the present, as most 
recently documented in the OMMP (CH2M, 2014). If a given year’s data indicate site conditions are 
different from the established CSM, the change or difference is reported in the ARPR. Physical CSM 
details that are directly relevant to the discussion of groundwater monitoring results are presented in 
this ARPR and include hydrogeologic characteristics of the subsurface as summarized below: 

 Approximately 3 to 11 feet of fine‐grained unconsolidated soils (clay and silt) overlie limestone 
bedrock across the site, becoming thicker (25 to 52 feet) and somewhat coarser‐grained near the 
Mississippi River (due to the presence of river alluvium). Although groundwater samples can be 
collected from wells screened in the unconsolidated zone when water is seasonally present, the unit 
is very often dry near the site, so there is likely little to no horizontal groundwater 
movement/transport within this zone.  

 Limestone bedrock extends to approximately 400 feet in depth above the Maquoketa Shale (a 
regional confining unit averaging 80 feet thick). The limestone from the top of bedrock surface to 
approximately 50 feet below ground surface (bgs) is more fractured and weathered, and has more 
solution cavities than deeper portions (50 to 400 feet bgs). A local bedrock topographic high is 
situated in the northern portion of the site with the bedrock surface sloping downward from this 
high in eastern, southern, and western directions.  

 Groundwater movement beneath the site in the uppermost, or “shallow,” portion of the limestone 
bedrock that is more fractured and weathered is toward the east, west, and south in a radial pattern 
outward from the highest bedrock elevation near the northern onsite boundary.  

 The hydrogeology of the site is influenced by the proximity of the Mississippi River, which is a major 
discharge zone for shallow groundwater systems (U.S. Geological Survey [USGS], 1992; Iowa 
Geological Survey [IGS], 2001). The vertical gradients calculated between the shallow bedrock zone 
and intermediate bedrock zone, near the river, are in the upward direction. 

A network of monitoring wells is presented in the LTMP, referred to as the LTMP well network, and 
consists of the set of wells established across the site to monitor ISCO effectiveness and/or MNA 
effectiveness in the unconsolidated, shallow bedrock (bedrock surface to approximately 50 feet bgs), 
intermediate bedrock (approximately 50 to 250 feet bgs), and deep bedrock (approximately 250 to 400 
feet bgs) groundwater zones.
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2016 Operation, Monitoring, and 
Maintenance Activities 
Operation, monitoring, and maintenance activities that were completed at the site during 2016 are 
described in the subsections that follow and include the following: 

 Onsite and offsite annual groundwater sampling for evaluation of ISCO and MNA effectiveness—
June 13 through 17, 2016 

 Well network inspection— June 13 through 17, 2016 

 IC inspection—June 17, 2016 

 Disposal of the purge water generated during sampling in accordance with the WHP 

2.1 ISCO Injection 
Pilot‐scale onsite groundwater treatment of the site‐related COCs using ISCO/permanganate injections 
in the shallow bedrock zone began in 2004, with full‐scale injections beginning in October 2007.  
Injections are ongoing as established in the EPA‐approved ISCO Injection Plan (CH2M, 2014). As 
discussed in the plan, an approximate concentration of 5‐percent permanganate solution is targeted for 
the injections. The permanganate solution is stored in delivery tanks that openly/passively inject into 
ISCO injection wells (Figure 2‐1). Injection wells at the site are screened in the shallow bedrock zone, 
with a “shallower” and “deeper” nested well pair in each injection area. Both injection zones are 
coincident with the “shallow bedrock” zone previously defined. 

Per the schedule outlined in the ISCO Injection Plan, an injection was not completed in 2016. The last 
injection event was completed in 2015, and the next injection event will take place in 2017.  

2.2 Annual Groundwater Well Inspections and Sampling 
Detailed discussions of the wells included in the LTMP monitoring well network (Figure 2‐2), monitoring 
parameters, monitoring schedule and sampling frequency, and analytical methods are presented in the 
EPA‐approved LTMP and the QAPP (Appendices A and E of the OMMP, respectively [CH2M, 2014]).  

Annual well inspections and sampling were performed in June 2016. The weather during sampling 
activities was generally 75 degrees Fahrenheit (°F) in the morning and warmed up to the upper 80s or 
low 90s in the afternoons. Davenport, Iowa observed severe storms on June 14, 2016. 

2.2.1 Monitoring Well Maintenance Inspections 
Field personnel inspected and evaluated the condition of wells included in the LTMP monitoring well 
network and of “water level only” wells during site‐wide collection of groundwater level measurements 
in June 2016. Field observations were recorded on groundwater level measurement forms and 
monitoring well purging forms, copies of which are contained in Appendix A of this report. Monitoring 
wells were found to be in good condition in 2016 and do not require repair.  

2.2.2 Groundwater Level Measurements  
Groundwater levels and total well depths were measured in accordance with the QAPP using an 
electronic monitoring meter at 62 monitoring wells on June 13 and 14, 2016. Groundwater level 
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measurements could not be obtained at all 62 wells within the 24‐hour period outlined in the LTMP; 
however, all measurements were collected within a 28‐hour time period. Level measurements were 
recorded on field forms included in Appendix A and are presented along with well construction 
information that is summarized in Table 2‐1.  

2.2.3 Groundwater Sampling Activities 
Groundwater sampling was conducted between June 14 and 16, 2016, at the monitoring wells specified 
in the LTMP.  

Field parameters were measured and recorded on monitoring well purging forms at LTMP monitoring 
wells during the sample purging process (Appendix A). As noted in the LTMP, field parameters cannot be 
accurately measured from FLUTe™ wells, which are used to screen zones in the intermediate and deep 
bedrock, due to the physical characteristics of the FLUTe™ system and the nature of the sampling 
method; therefore, field parameters were not measured in FLUTe™ wells.  

Spectrophotometers were used at LTMP onsite wells to measure the concentrations of permanganate 
detected in the groundwater. Samples collected at monitoring wells BW‐04, BW‐05, and PZ‐01 were 
only analyzed for chloride in June 2016, as outlined in the QAPP, because of the presence of 
permanganate noted at the time of sampling.  

Low‐flow sample collection methods were used in accordance with the QAPP and EPA’s Groundwater 
Sampling Guidelines for Superfund and RCRA Project Managers (EPA, 2002). The groundwater samples 
from the FLUTe™ systems were collected using compressed nitrogen gas in accordance with the purging 
procedures presented in the QAPP. The results of the 2016 groundwater sample analysis are presented 
in Section 3. 

2.3 Institutional Controls Inspection 
A visual inspection of the property at 2040 West River Drive was conducted on June 17, 2016, in 
accordance with the ICP (CH2M, 2014). The visual inspection noted no changes to land use, no new 
construction, no evidence of excavation, no signs of onsite drilling, and no activities inconsistent with 
the required ICs. The concrete driveway was replaced in two areas of the site prior to June 2016. An 
approximately 15‐foot by 40‐foot area outside the southern entrance to the site, and a 15‐foot by 
40‐foot area along the east side of Building B (Figure 2‐2). Some grading of the elevation surfaces was 
notable to the south of Buildings A and B, where gravel had been brought in to level the site. The 
presence of a sand pile in the northern portion of the site was noted. The sand is for the purpose of 
making sand bags only (for flooding conditions). Additionally, an approximate 30‐foot section of chain 
link fence that had previously been pushed outward by onsite truck traffic was noted to have been 
replaced and/or repaired on the eastern property boundary. The soil beneath the repaired section of 
fence did not appear to be disturbed, and the paved area did not appear to have been replaced. The 
observations noted during the inspection were recorded on the IC visual inspection form included in 
Appendix A, along with photographs taken during the inspection. 

An Environmental Covenant (EC) for the site, which documents the required ICs and deed restrictions for 
the property, was recorded by Scott County in the State of Iowa on March 28, 2016. Additional 
administrative review of the EC documents, as stipulated in the AOC and repeated in the ICP, was not 
completed in 2016. However, an EC review will be conducted annually during IC inspections starting in 
2017 to note whether additional site documents have been recorded at the County in regard to property 
ownership or land use zoning that may affect ICs.  
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2.4 Waste Disposal 
Waste manifests and associated documents are included in Appendix A. Several waste streams were 
generated during work activities in 2016 as follows: 

 Groundwater from annual sampling characterized as hazardous waste  

 Contaminated sampling equipment from annual sampling disposed of as hazardous waste  

 Groundwater from annual sampling characterized as nonhazardous waste based on June 2016 
sampling results 

The characteristically hazardous purge water generated in June 2016, which carried the Resource 
Conservation and Recovery Act (RCRA) waste codes D029, D039, D040 and D043, was transported by 
Clean Harbors Environmental Services (CHES), and properly disposed of at the Clean Harbors, El Dorado, 
Arkansas facility. Approximately 50 gallons of purge water were disposed of in June 2016. 

The characteristically hazardous disposable sampling equipment generated in June 2016, which carried 
the RCRA waste codes D029, D039, D040 and D043, was transported by CHES, and properly managed at 
Spring Grove Resource Recovery, Inc., a Cincinnati, Ohio facility. One 55‐gallon container filled with 
disposable sampling equipment was disposed of in June 2016. 

The nonhazardous purge water generated in June 2016, was transported by CHES for proper disposal at 
the Clean Harbors Cleveland, Ohio facility. Approximately 50 gallons of nonhazardous purge water was 
disposed of in November 2016.
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2016 Data Results and Evaluation 
The 2016 analytical data are presented in this section, which is organized to present the physical 
(hydraulic) groundwater data followed by the chemical analytical results, MNA performance data, and 
ISCO operational data.  

3.1 Physical (Hydraulic) Groundwater Data 
The June 2016 hydraulic groundwater data (groundwater elevations and potential groundwater flow 
directions) are consistent with the established CSM (see Table 2‐1 and Figures 3‐1 and 3‐2) that is 
outlined in the approved OMMP. The configurations of groundwater elevation contours for the 
unconsolidated zone (Figure 3‐1) and shallow bedrock zone (Figure 3‐2) are similar to one another in 
2016 and are consistent with historical observations. Accessible wells that are present at the site but are 
not part of the LTMP were used to supplement groundwater elevation data in the unconsolidated and 
shallow bedrock monitoring zones. 

A contour map was not generated for the intermediate or deep bedrock zones in 2016. The 2016 
groundwater elevations in the intermediate and deep bedrock zone well differ by a very small range 
(0.22 and 0.39 feet, respectively)—a range that is within elevation measurement error for the FLUTeTM 
system, and that likely negates the accuracy of a calculated flow direction.  

A representative hydrograph using water level data compiled since 2002 is included in Appendix B for 
each groundwater monitoring zone (unconsolidated, shallow bedrock, intermediate bedrock, and deep 
bedrock) to illustrate overall trends by zone. The groundwater elevations measured in 2016 (Table 2‐1) 
for the unconsolidated zone were similar to or slightly lower than those measured for previous years’ 
sampling events, but were still within the range of historically observed measurements. The 
groundwater elevations measured in 2016 for the shallow, intermediate, and deep bedrock zones were 
generally lower than those measured for previous years’ sampling events, but are still within the range 
of historically observed measurements.  

Groundwater elevation data were used to calculate the vertical and horizontal groundwater gradients 
and estimated groundwater velocities, as shown in Appendix B. Calculated 2016 horizontal velocities in 
the unconsolidated and shallow bedrock zones are within the range of observed historical values. 
Horizontal gradients and velocity were not calculated for the intermediate and deep bedrock zones in 
2016 since the range in groundwater elevations was within the measurement error for the FLUTe™ 
system, and that likely negates the accuracy for the calculations. Vertical gradients were variable across 
the site, with both upward and downward gradients present in each monitoring zone (similar to 
historical measurements). The vertical gradients in between the shallow and intermediate bedrock 
zones are generally upward near the Mississippi River. Vertical seepage rates from the unconsolidated 
zone to the shallow bedrock zone in 2016 were within the range of observed historical values. 

3.2 Chemical (Field Parameter and Laboratory Analytical) 
Groundwater Monitoring Data 

Field parameter readings recorded during the 2016 annual groundwater sampling are summarized in 
Table 3‐1. Analytical laboratory data reports are included in Appendix C and a summary of analytical 
results for June 2016 is presented in Table 3‐2. An overall evaluation of the field and laboratory data 
indicates that the sample handling, shipment, and analytical procedures required per the QAPP were 
followed and the data results are of a quality that can be used for data evaluation. For a detailed 
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account of data validity, see the Data Quality Evaluation included as Appendix D to this ARPR. A 
summary of the methods used and calculations completed to analyze the groundwater data is included 
in Appendix E of this ARPR. A discussion of how elevated detection limits and reporting limits affect the 
relative change in total concentrations is also included in Appendix E. 

3.2.1 VOC Overview 
The following classes of VOCs were detected in groundwater in June 2016 (consistent with historical 
monitoring results): 

 Chlorinated VOC (CVOC) biodegradation “parent” compounds—1,1,1‐trichloroethane (1,1,1‐TCA); 
tetrachloroethene (PCE); trichloroethene (TCE); and methylene chloride 

 CVOC biodegradation “daughter” products (compounds that are degradation products due to 
natural biological and other processes)—1,1‐dichloroethane (1,1‐DCA); 1,2‐dichloroethane (1,2‐
DCA); 1,1‐dichloroethene (1,1‐DCE); cis‐1,2‐dichloroethene (cis‐1,2‐DCE); trans‐1,2‐dichloroethene 
(trans‐1,2‐DCE); chloroethane; and vinyl chloride 

 Petroleum‐related VOCs—benzene, toluene, ethylbenzene, and xylenes (BTEX) and styrene 
(benzene is not a site‐related COC and it is detected at lower concentrations than the other 
aromatics; however, it is included in the trends and mass analysis discussions below to be 
conservative)  

 Nonchlorinated VOCs—Acetone 

2‐butanone has historically been considered a site‐related COC but was not detected in groundwater in 
June 2016 and was last detected in June 2013. Overall data statistics for VOCs in June 2016 are shown in 
Table 3‐3 (Appendices F and G of this ARPR contain the detailed statistical results). Consistent with 
historical observations, these statistics indicate that the biodegradation daughter products 1,1‐DCA; cis‐
1,2‐DCE; and vinyl chloride are detected at the highest frequency (in at least 64 percent of the samples) 
across the site versus other VOC analytes that were not detected in as many locations.  

3.2.2 VOC Concentration Distribution 

3.2.2.1 Total VOCs 

Isosurface plots of total VOC concentrations from June 2005 and June 2016 were created (Figure 3‐3) to 
show the changes, over the 11‐year time period, in size and configuration of the area of dissolved, 
site‐related COCs in groundwater. As shown on Figure 3‐3, the lateral extent of total VOC detections in 
groundwater in 2016 is reduced as compared with the lateral extent of total VOC detections in 2005. 
Furthermore, the magnitude of the total VOC concentrations has decreased as evidenced by smaller 
planar areas (in 2016 versus 2005) that are encompassed by the higher concentration contours (10,000 
and 100,000 micrograms per liter [µg/L] – yellow and peach colors, respectively). A summary of the 
method used to generate these isosurface plots is included in Appendix E. 

Quantitative analysis of total VOC concentration isosurfaces was completed by evaluating the planar 
areas consisting of concentrations of 10 µg/L; 100 µg/L; 1,000 µg/L; 10,000 µg/L; and 100,000 µg/L or 
greater. The Mann‐Kendall test (Gilbert, 1987) was also used to make inference concerning the trends in 
the planar areas of total VOC concentrations over time. A Mann‐Kendall trend analysis of the planar 
area encompassed by each contour interval was performed comparing the areas in 2005 with those in 
2016, as shown below and in Table 3‐4. The results of the Mann‐Kendall trend analysis indicate that the 
planar area encompassed by each concentration contour is decreasing through time. The comparison 
for the two separate years is also depicted on the following graph:  
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An evaluation of the changes of planar area within the highest concentration contour (100,000 µg/L) 
indicates a decrease from roughly 34,300 to 1,500 square feet (ft2) (a decrease of 32,800 ft2) between 
2005 and 2016. The total VOC planar areas surrounded by the 100,000‐µg/L contour is also shown for 
each of the years starting with 2005 in the following graph: 

 

Note: Mann‐Kendall Result – decreasing trend (100 percent confidence interval) 

3.2.2.2 CVOCs 

As shown on Figure 3‐4, the lateral extent of CVOC detections in 2016 is reduced as compared with the 
lateral extent of CVOC detections in 2005, especially in offsite areas located south and southeast of 2040 
West River Drive. Furthermore, the magnitude of the CVOC concentrations has decreased as evidenced 
by smaller planar areas that are encompassed by the higher concentration contours (10,000 and 
100,000 µg/L – yellow and peach colors, respectively). 

CVOC Parent Compounds 

Parent CVOCs were detected in groundwater in the unconsolidated zone and shallow bedrock zone, and 
were not detected in the intermediate or deep bedrock zones in June 2016. Consistent with historical 
sampling, the highest total parent CVOC concentrations are observed in the shallow bedrock zones in 
2016 at the following locations: 

 Onsite—northern portion of site: BW‐16 (24,382 µg/L; PCE dominant) and BW‐27 (6,710; 1,1,1‐TCA 
dominant) 
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 Onsite— southern portion of site near former storage area: BW‐37 (10,400 µg/L; 1,1,1‐TCA 
dominant) 

 Offsite—downgradient from the former storage area in the southeast direction: BW‐14 (8,300 µg/L; 
1,1,1‐TCA dominant). The highest offsite concentration of total parent CVOC concentrations 
observed at BW‐14 is less than the highest onsite concentration (BW‐16: 24,382 µg/L). 

As shown on Figure 3‐5, the detected concentrations of CVOC parent compounds PCE and TCE above 
RAOs are limited to onsite monitoring well locations.  

The ratio of CVOC parent compound concentrations versus total CVOC concentrations using 2016 data is 
summarized on Figure 3‐6. Locations where the percentage of detected CVOC parent compounds versus 
total detected CVOCs exceeds a value of 50 percent (indicating a predominance of parent compounds at 
that location) are limited to onsite monitoring well locations at MW‐04, BW‐04, MW‐05, MW‐06 and 
BW‐31 (orange‐colored dots). The highest percentage of detected CVOC parent compounds were 
observed in samples from onsite unconsolidated monitoring wells. 

CVOC Daughter Compounds 

CVOC daughter products were detected in the unconsolidated, shallow, intermediate, and deep bedrock 
zones in June 2016. 1,1‐DCA, a biodegradation daughter compound of 1,1,1‐TCA, and cis‐1,2‐DCE, a 
biodegradation daughter compound of PCE/TCE, are the most frequently detected compounds in 
sampled wells (detected in 78 percent of wells sampled in 2016; see Table 3‐3). Vinyl chloride is also 
detected more frequently (64 percent) when compared with the detection frequencies of the other 
compounds.  

Consistent with historical sampling, the highest concentrations of total CVOC daughter products 
detected in the shallow and intermediate bedrock zones in 2016 are as follows: 

 Onsite—northern portion of site: BW‐16 (92,300 µg/L) and BW‐27 (231,690 µg/L). Both of these 
locations were also identified as areas with highest parent CVOC concentrations.  

 Onsite—southern portion of the site: BW‐37 (77,270 µg/L). BW‐37 was also identified as an area 
with the highest parent CVOC concentrations.  

 Offsite—downgradient from the former product storage area in the southeast direction: BW‐14 
(154,291 µg/L). BW‐14 was also identified as an area with the highest parent CVOC concentrations.  

The lateral extents of the detected concentrations of cis‐1,2‐DCE and vinyl chloride that are greater than 
RAOs is shown on Figure 3‐5.  

CVOC daughter product concentrations predominate versus parent concentrations at offsite wells 
(green dots shown on Figure 3‐6). At each individual offsite well, either the concentration of CVOC 
parent compounds comprises less than 6 percent of the total CVOC concentration, or, if individual 
parent CVOC compounds are detected and comprise more than 6 percent, each is detected at a 
concentration below its respective RAO.   

3.2.2.3 Aromatic Compounds  

As shown on Figure 3‐7, the lateral extent of aromatic compound detections in 2016 is reduced as 
compared with the lateral extent of aromatic compound detections in 2005. Furthermore, the 
magnitude of the aromatic concentrations has decreased as evidenced by smaller planar areas or lack of 
planar areas for the higher concentration contours (10,000 and 100,000 µg/L; yellow and peach colors, 
respectively). The lateral extent of BTEX compounds detected above RAOs in June 2016 is shown on 
Figure 3‐8. Concentrations of BTEX compounds above RAOs are limited to two areas of the site, 
including a northern onsite area and an area within and downgradient from the former storage area in 
the southern portion of the site.  
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Individual aromatic compounds were generally detected less frequently and at lower concentrations in 
June 2016 compared with CVOC detections/concentrations (similar to the historical observations). 
Aromatic compounds detected at the site include BTEX and styrene. Aromatic compounds were 
detected in 18 of 36 monitoring wells (50 percent) that were sampled for VOCs in 2016. Toluene and 
xylene concentrations are an order of magnitude higher than ethylbenzene concentrations and over two 
orders of magnitude higher than benzene concentrations (Table 3‐3).  

Aromatic compounds were not detected in the unconsolidated zone at onsite or at offsite locations in 
June 2016. Aromatic compounds were detected in both onsite and offsite monitoring well locations 
within the shallow, intermediate, and deep bedrock zones. The highest detections of total aromatic 
compound concentrations were detected in the following shallow bedrock and intermediate bedrock 
site wells:  

 Onsite—northern portion of the site: BW‐27 (16,900 µg/L) 

 Onsite—southern portion of the site in the former storage area: BW‐37 (8,100 µg/L) and BW‐03R 
(5,746 µg/L) 

 Offsite—downgradient from former product storage area in the southeast direction: BW‐14 (80,263 
µg/L), BW‐26‐65’ (13,593 µg/L), and BW‐26‐85’ (7,011 µg/L) 

Aromatic compounds are petroleum‐related VOCs that may serve as carbon and energy sources to drive 
the dechlorination process for CVOCs through biodegradation (EPA, 1998). In the process of being an 
electron donor, petroleum‐related VOCs are also biodegraded to nontoxic end products. It should be 
noted that the petroleum hydrocarbons are not the only potential source of electron donors to support 
reductive dechlorination. For example, due to the high frequency of flooding at the site, the Mississippi 
River is a periodic source of natural organic carbon to the shallow bedrock groundwater; this natural 
carbon source can also provide electron donors to support reductive CVOC dechlorination. Furthermore, 
permanganate has been shown to be an effective oxidant of toluene, ethylbenzene, and xylenes (ITRC, 
2005). 

3.2.3 VOC Concentration Trend Analysis 
The Mann‐Kendall test (Gilbert, 1987) supporting analysis of VOC concentration trends was conducted 
using the complete historical dataset (1999 through 2016) to make statistical inference concerning 
concentration trends of VOC data collected from the 39 LTMP locations at the site. A summary of the 
Mann‐Kendall statistical method is included in Appendix E. 

Detailed graphs and results including historical trend graphs of total VOC concentrations and Mann‐
Kendall statistical results are presented in Appendix F. Table 3‐5 summarizes graphically/analytically 
confirmed increasing Mann‐Kendall trends.  

3.2.3.1 Total VOCs 

For 21 of 21 (100 percent) onsite wells and 18 of 18 (100 percent) offsite wells, Mann‐Kendall statistical 
analysis indicates the following (see Table 3‐6): 

 Total VOCs are decreasing or have no statistical trend, or 

 Individual VOCs were not detected in at least 50 percent of the well’s historical sampling events 
therefore trend analysis is not appropriate. 

3.2.3.2 Individual CVOC Parent Compounds 

For 21 of 21 (100 percent) onsite wells and 18 of 18 (100 percent) offsite wells, Mann‐Kendall statistical 
analysis indicates the following (because of the number of analyses associated with numerous individual 
compounds, see Appendix F for individual tables and graphs): 



SECTION 3 – 2016 DATA RESULTS AND EVALUATION  

3‐6  NG0113171148MKE 

 CVOC parent compounds PCE; TCE; 1,1,1‐TCA; and methylene chloride are decreasing or have no 
statistical trend, or 

 CVOC parent compounds PCE; TCE; 1,1,1‐TCA; and methylene chloride were not detected in at least 
50 percent of the well’s historical sampling event such that trend analysis would not be appropriate. 

3.2.3.3 Individual CVOC Daughter Compounds  

For 18 of 21 (86 percent) onsite wells and 17 of 18 (94 percent) offsite wells, Mann‐Kendall statistical 
analysis indicates the following (because of the number of analyses associated with numerous individual 
compounds, see Appendix F for individual tables and graphs): 

 CVOC daughter products cis‐1,2‐DCE and vinyl chloride are decreasing or have no statistical trend, or 

 CVOC daughter products cis‐1,2‐DCE and vinyl chloride were not detected in at least 50 percent of 
the historical sampling events such that trend analysis would not be appropriate. 

The wells with either increasing cis‐1,2‐DCE and/or vinyl chloride trends are: 

 Onsite well locations BW‐05 (vinyl chloride), BW‐27 (cis‐1,2‐DCE and vinyl chloride), and BW‐37 
(vinyl chloride) 

 Offsite well location—BW‐14 (vinyl chloride) 

A more detailed data analysis (review of data over time and use of locally weighted scatter plot 
smoothing curves) of the individual CVOC daughter compound concentrations (cis‐1,2‐DCE and vinyl 
chloride) at these four wells was performed and is summarized in Appendix G. Further analysis confirms 
that three of these four wells (BW‐14, BW‐27, and BW‐37) have increasing trends of individual CVOC 
daughter products (Appendix G), along with indications of ongoing biodegradation, as summarized in 
Table 3‐7 (stable or decreasing trends of total VOCs; detection of nontoxic end products; MNA data 
indicative of reductive dechlorination; well location within/downgradient from the radius of influence 
[ROI] of ISCO injection zones; and/or detection of aromatic compounds). The trend graph for vinyl 
chloride in BW‐05 has been stable since 2006 (Appendix G). 

3.2.4 Mass Estimates—Trends and Composition 
To evaluate stability of the area where total VOCs are detected in groundwater, the total integrated (i.e., 
summed) mass was estimated at annual time intervals and then the associated trends of total VOC mass 
over time were analyzed. The comparison of mass is a relational exercise. Individual mass for a given 
year is considered to be an estimate but is comparable from year to year when a consistent approach is 
used. A summary of the method used to calculate total mass estimates and mass estimates for 
individual VOC compounds is included in Appendix E. 

3.2.4.1 Total VOC Mass Estimates 

Total VOC mass estimated for groundwater in the LTMP well network (Table 3‐8) over time indicates a 
decreasing trend (with a 100‐percent confidence interval) as shown in the following graph:  
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Since 2005, the total VOC mass across the site (the total mass for onsite and offsite; based on the annual 
mass estimate values of 21,711 kilograms [kg] in 2005 to 7,325 kg in 2016), has been reduced by 
approximately 66 percent (14,386 kg).  

A decreasing trend (100‐percent confidence interval) is also indicated for onsite total VOC mass 
estimates (Table 3‐9) over time (as calculated using an onsite polygon network presented in Appendix E) 
as indicated in the next graph:  

 

 
Since 2005, the total VOC mass has been reduced at onsite wells, based on the annual mass estimate 
values of 1,778 kg in 2005 to 571 kg in 2016, mass has been reduced by approximately 67.9 percent 
(1,207 kg). 

3.2.4.2 Individual VOC Compound Mass Estimates 

A comparison of the annual mass estimates for individual CVOC compounds (PCE; TCE; 1,1,1‐TCA; 
methylene chloride; cis‐1,2‐DCE; 1,1‐DCE; vinyl chloride; 1,1‐DCA; and chloroethane) in the LTMP (onsite 
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plus offsite wells) and onsite networks in 2005 and 2016 are presented in Tables 3‐8 and 3‐9 and shown 
on the following graphs:  

 

 

 

A comparison of the annual mass estimates for individual aromatic compounds in the LTMP (onsite + 
offsite wells) and onsite networks in 2005 and in 2016 are presented in Tables 3‐8 and 3‐9 and shown on 
the following graphs:  
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Notable observations regarding mass trends for individual VOC compounds between 2005 and 2016 
include the following: 

 Since 2005, the estimated mass reduction for each individual CVOC parent compound in the LTMP 
network (onsite plus offsite wells) is a minimum of 87 percent (PCE, 87 percent; TCE, 95 percent; 
1,1,1‐TCA, 91 percent; and methylene chloride, 98 percent.)  

 The estimated mass reduction for each CVOC daughter product (cis‐1,2‐DCE, 57 percent; 1,1‐DCE, 
71 percent; vinyl chloride, 32 percent; 1,1‐DCA, 59 percent; and 1,2‐DCA, 93 percent) and each 
aromatic compound (toluene, 75 percent; ethylbenzene, 49 percent; and xylenes, 43 percent) is also 
at least 32 percent in the LTMP network, suggesting that natural biodegrading processes are 
ongoing and that daughter products continue to undergo biodegradation to nontoxic end products.  

0

500

1000

1500

2000

2500

3000

3500

4000

4500

Benzene Toluene Ethylbenzene Xylenes Styrene

Es
ti
m
at
ed

 M
as
s 
(K
g)

Comparison of Individual Aromatic Compound Mass 
Values in Onsite and Offsite Wells: 2005 to 2016

Jun‐05

Jun‐16

0

50

100

150

200

250

Benzene Toluene Ethylbenzene Xylenes Styrene

Es
ti
m
at
ed

 M
as
s 
(K
g)

Comparison of Individual Aromatic Compound Mass 
Values in Onsite Wells: 2005 to 2016

Jun‐05

Jun‐16



SECTION 3 – 2016 DATA RESULTS AND EVALUATION  

3‐10  NG0113171148MKE 

 The percentage of the total VOC mass contributed by CVOC parent compounds (PCE; TCE; 1,1,1‐TCA; 
and methylene chloride) has decreased since 2005. In 2016, the percentage of total CVOC parent 
compound mass made up less than 6 percent of the total VOC mass in the LTMP (onsite + offsite) 
polygon network as compared to 23 percent in 2005. 

 Over 73 percent of the total VOC mass in the LTMP (onsite + offsite) network is attributed to CVOC 
daughter products in 2016 compared with 2005 when CVOC daughter products comprised 
54 percent in the LTMP (onsite + offsite) polygon network (Tables 3‐8 and 3‐9).  

3.2.5 MNA Performance Monitoring Data 
A summary of MNA performance monitoring data for June 2016 is included in Tables 3‐1 and 3‐2. The 
MNA performance monitoring data are collected from offsite monitoring wells. 

3.2.5.1 MNA Performance Monitoring Data Observations 

MNA performance monitoring parameters include field‐collected parameters (temperature, oxidation 
reduction potential [ORP], pH, and dissolved oxygen [DO]), alkalinity, nitrate, dissolved gasses (ethene, 
ethane, and methane), chloride, ferrous iron, sulfate, sulfide, total organic carbon, and VOCs. A review 
of the MNA monitoring data indicates the following: 

 Downgradient and offsite groundwater conditions exhibit a reducing geochemical environment 
(represented by negative ORP readings, low DO, lack of nitrate, low sulfate, and/or presence of 
methane) that is conducive to ongoing anaerobic biodegradation of CVOCs.  

 Elevated chloride concentrations in offsite/downgradient groundwater provide evidence of 
biodegradation of CVOCs through reductive dechlorination (chloride atoms are released during this 
process). The highest concentrations of chloride offsite (2 to 10 times background concentrations) 
occur downgradient from the former, southern storage area in the southeast direction: BW‐14 
(280 milligrams per liter [mg/L]), BW‐25 (420 mg/L), BW‐26‐65’ (220 mg/L), and BW‐26‐85’ 
(170 mg/L). 

 Detections of CVOC daughter products (cis‐1,2‐DCE; trans‐1,2‐DCE; 1,1‐DCA; 1,1‐DCE; chloroethane; 
and vinyl chloride) and ethene and/or ethane provide further evidence that active attenuation of 
CVOC parent compounds (PCE; TCE; and 1,1,1‐TCA) is occurring through biological processes 
(specifically via “mediated reductive dechlorination” [EPA, 1998]). Complete dechlorination to 
nontoxic end products (ethene and ethane) is evidenced at 13 of the 18 offsite wells (Table 3‐2). At 
the five offsite locations where ethane and ethane were not detected, either site‐related COCs were 
also not detected, or detected concentrations of site‐related COCs were below their respective 
RAOs. 

Aromatic compounds which serve as electron donors (an energy source) for anaerobic biodegradation, 
were also detected in several of the offsite bedrock wells (4 of 10 shallow bedrock wells, 2 of 3 
intermediate bedrock wells, and 1 of 1 deep bedrock well) providing a continued fuel source for 
reductive dechlorination of CVOCs. Periodic flooding of the Mississippi River adjacent to the site 
provides additional organic materials (i.e., energy source/substrate) to groundwater. 

3.2.5.2 Preliminary Screening Table 

To further support geochemical and VOC data findings, a preliminary screening for anaerobic 
biodegradation processes was completed for the shallow bedrock groundwater where the highest 
concentrations and distribution of CVOCs occur. Based on the screening results (Table 3‐10), there is 
“Strong evidence for anaerobic biodegradation of chlorinated organics” in offsite shallow bedrock 
groundwater (EPA, 1998). The intermediate and deep groundwater parameters show general evidence 
of anaerobic biodegradation similar to shallow bedrock wells values, but are not presented in tabular 
form due to the limited number of wells screened in these two zones.  
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3.2.5.3 Ethene and Ethane Detections and Molarity 

Since the molecular weight of ethene and ethane is much lower relative to the molecular weight of 
CVOCs, an evaluation of these parameters was completed using molarity. The molarity of the following 
constituent datasets was calculated for the 13 wells where ethene and/or ethane were detected in 
2016: 

 CVOC parent compounds PCE and TCE;  

 CVOC daughter products cis‐1,2‐DCE and vinyl chloride; and  

 Nontoxic end products ethene and ethane. 

Figure 3‐9 shows the percentage molarity that each individual compound comprises of the total molarity 
(total molarity equals the sum of PCE; TCE; cis‐1,2‐DCE; vinyl chloride; ethene; and ethane) at each 
offsite location where ethene and/or ethane was detected in 2016.  

Groundwater at monitoring locations that are relatively close to the site is comprised of a higher molar 
percent of the initial CVOC daughter products (cis‐1,2‐DCE and vinyl chloride) produced from the 
degradation of parent compounds PCE and TCE (Figure 3‐9). Ethene and ethane comprises a higher 
percentage of total molarity in locations that are further downgradient from the site (BW‐25/BW‐26 
nest, BW‐09, BW‐19, BW‐24‐390‐, BW‐1, and also unconsolidated zone well MW‐13), which is expected 
because these compounds are the end products of CVOC reductive dechlorination and indicate a “more 
advanced” MNA process at these more distant locations.  

3.2.5.4 MNA Conditions at Downgradient Perimeter Well Nest 

A review of the data collected at downgradient perimeter well nest BW‐25/BW‐26 was performed that 
indicates evidence of continuing biodegradation in that location, supporting limited VOC migration from 
this location. Continuing biodegradation at BW‐25/BW‐26 is evidenced by the following conditions (EPA, 
1998): 

 Detection of CVOC daughter products: cis‐1,2‐DCE; trans‐1,2‐DCE; chloroethane; vinyl chloride; and 
1,1‐DCA 

 The concentration of CVOC daughter products comprising greater than 99 percent of the total CVOC 
concentration at this location (Figure 3‐6) 

 The detection of the highest concentrations of ethene and ethane (greater than 1,000 µg/L; 
nontoxic end products of CVOC reductive dechlorination) in each of the bedrock zones (shallow, 
intermediate, and deep)  

 Elevated chloride concentrations at both locations (2 to 10 times background concentrations) 

 Reducing conditions: negative ORP readings to ‐107.2 millivolts (mV; BW‐25 only – no field 
parameters available from BW‐26, which is a FLUTeTM well) 

 Nitrate concentrations less than 1 mg/L 

 Sulfate concentrations less than 20 mg/L 

 Detected methane concentrations of greater than 1,000 µg/L in each of the bedrock zones (shallow, 
intermediate, and deep)  

 Detection of elevated concentrations of petroleum hydrocarbons which serve as an energy source 
for anaerobic biodegradation of CVOCs  
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3.2.5.5 MNA Summary Statement 

Natural attenuation via anaerobic biodegradation processes (i.e., reductive dechlorination) is ongoing 
within the area of CVOC detections as demonstrated by 2016 data, and continues to be an effective 
remedy for offsite groundwater. 

3.2.6 ISCO Operational Data 

3.2.6.1 Permanganate 

Permanganate was visually observed/noted in eight shallow bedrock monitoring wells in 2016 (observed 
either during the purging process, at the time of sampling, or during water level measurement process) 
as summarized in Table 3‐11.  

The field spectrophotometer was utilized at all onsite wells where groundwater samples were collected 
in June 2016. Permanganate was detected in three shallow bedrock zone and unconsolidated zone 
monitoring wells at the time of sampling using this meter as summarized in Table 3‐1. Locations where 
samples were visibly clear (not pink/purple), and had concentrations of permanganate measured of less 
than 5 mg/L are not believed to be impacted by permanganate at the time of meter use/readings. These 
measurements are within the range of error of the field spectrophotometer.   

Consistent with historical observations, permanganate was not observed in June 2016 in either 
intermediate or deep bedrock zone monitoring wells, in monitoring wells at ISCO injection Areas 4 or 6 
(Figure 2‐2), or in offsite monitoring wells. The ROI of permanganate in shallow bedrock wells in June 
2016 ranged from 20 to 90 feet, which is similar to the historically observed ROI of 10 to 100 feet. The 
onsite well data indicate the oxidizing chemical persists for ongoing treatment of VOCs in groundwater 
at five of the seven ISCO injection areas.  

Permanganate has persisted in onsite groundwater for at least 6 months since last injection ended in 
December 2015 and observations were recorded in June 2016.   

3.2.6.2 Oxidation Reduction Potential  

June 2016 ORP values are provided in Table 3‐1. ORP is a relative measure of the groundwater’s ability 
to accept or transfer electrons (EPA, 1998). In general, strongly positive ORP readings in groundwater 
indicate an ability to oxidize or accept electrons from other substances, and strongly negative ORP 
readings indicate an ability to reduce or transfer electrons to other substances. When ISCO is 
used/injected, an oxidant or electron acceptor such as permanganate is added to groundwater to 
oxidize VOCs. The oxidant’s presence in groundwater is evidenced by ORP values that are higher (or 
more positive) than background conditions. As VOCs are oxidized, the oxidizing ability of groundwater 
decreases as does the ORP value.  

Elevated ORP readings at and downgradient from ISCO injection areas provide evidence of oxidizing 
conditions due to the presence of permanganate in groundwater (beyond checking for visual evidence 
of purple color).  

Onsite ORP values in June 2016 are generally more oxidizing where permanganate (an oxidant) was 
observed at the time of sampling. The most oxidizing/highest positive ORP values are observed onsite at 
unconsolidated zone wells MW‐04 (618.9 mV), and shallow bedrock zone monitoring wells BW‐04 
(579.8 mV), BW‐05 (577.9 mV), and PZ‐01 (650.7 mV). Elevated ORP values were also measured at 
unconsolidated zone monitoring well MW‐08 (457.6) and shallow bedrock wells BW‐01 (440.7) and 
BW‐31 (470.5).  
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3.2.6.3 Chloride 

During chemical oxidation of the CVOCs (parent compounds and daughter products) by permanganate, 
chloride is released into groundwater. Chloride is analyzed as an indicator parameter to evaluate the 
effectiveness of the ISCO remedy (ITRC, 2005).  

The highest chloride concentrations onsite correspond with the highest concentrations of CVOCs 
detected onsite. Concentrations of chloride detected onsite in the unconsolidated zone and deep 
bedrock zone are lower than those detected in shallow and intermediate bedrock zones. Elevated 
concentrations of chloride (2 to 10 times greater than the background concentrations) occur at the 
following onsite locations:  

 Northern portion of site: BW‐27 (310 mg/L), BW‐28 (180 mg/L), BW‐05 (710 mg/L), BW‐16 (190 
mg/L), and BW‐04 (180 mg/L) (BW‐27 and BW‐38 are located immediately adjacent to ISCO injection 
Area 1, BW‐05 is immediately adjacent to ISCO injection Area 3, BW‐16 is within ISCO injection Area 
7, and BW‐04 is within ISCO injection Area 5.) 

 Southern portion of site: BW‐37 (180 mg/L) (BW‐37 is located downgradient from ISCO injection 
Area 4.)  

3.2.6.4 ISCO Summary Statement 

As demonstrated by the 2016 onsite well data, the oxidizing chemical permanganate is being effectively 
delivered as evidenced by its presence in many onsite monitoring well locations. Permanganate has 
persisted in onsite groundwater for 6 months since it was injected in December 2015, as it was still 
observed in many monitoring well locations in June 2016. Elevated chloride concentrations and ORP 
values both indicate oxidizing conditions are present onsite in the zones affected by permanganate 
injection (an approximate ROI of 20 to 90 feet). The onsite well data indicate the oxidizing chemical 
persists for ongoing treatment of VOCs in groundwater at five ISCO injection areas.
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Remedy Effectiveness 

4.1 ISCO Effectiveness 
ISCO treatment has been effective at decreasing VOC concentrations onsite since injection began in May 
2004, as evidenced by the following: 

 The planar area of highest total site‐related VOC concentrations (greater than 10,000 and 
100,000 µg/L) is reduced in size in the 11 years between 2005 and 2016 (Figure 3‐3). 

 Concentration trends for total site‐related VOCs in unconsolidated, shallow bedrock, intermediate 
bedrock, and deep bedrock groundwater zones at onsite and offsite locations: 1) are decreasing; 2) 
have no trend; or 3) are not detected frequently enough to perform statistical trend analysis. 

 Concentration trends for individual CVOC parent compounds (PCE and TCE) in unconsolidated, 
shallow bedrock, intermediate bedrock, and deep bedrock groundwater zones at onsite locations: 1) 
are decreasing; 2) have no trend; or 3) are not detected frequently enough to perform statistical 
trend analysis. 

 Concentration trends for individual CVOC daughter products of cis‐1,2‐DCE and vinyl chloride in 
unconsolidated, shallow bedrock intermediate bedrock, and deep bedrock groundwater zones: 1) 
are decreasing; 2) have no trend; or 3) are not detected frequently enough to perform statistical 
trend analysis with the exception of two ISCO locations (BW‐27 and BW‐37) where increases are 
noted and accompanied by numerous indications of ongoing reductive dechlorination. 

 The reduction in onsite, total site‐related VOC mass is estimated at 67.9 percent (a loss of 1,207 kg) 
in the 11 years between 2005 (1,778 kg) and 2016 (571 kg); the mass values of individual CVOC 
parent compounds (PCE; TCE; 1,1,1‐TCA; and methylene chloride), CVOC daughter products (cis‐1,2‐
DCE; 1,1‐DCE; vinyl chloride; 1,1‐DCA; and 1,2‐DCA), and aromatic compounds (toluene, 
ethylbenzene, and xylenes) have also decreased over the same time period.  

 Effective delivery of the oxidizing chemical—visual evidence of the presence of permanganate was 
observed in eight onsite monitoring locations in 2016.  

 Elevated ORP readings at and downgradient from ISCO injection areas—evidence of oxidizing 
conditions due to the presence of permanganate in groundwater.  

 Elevated chloride concentrations (2 to 10 times greater than background) in onsite wells—evidence 
of significant oxidation of CVOCs. 

4.2 MNA Remedy Effectiveness 
MNA processes continue to effectively reduce offsite groundwater VOC concentrations in each of the 
monitored zones (shallow, intermediate, and deep bedrock, as well as the unconsolidated zone) as 
evidenced by the following: 

 The lateral extent of total VOC detections in 2016 is reduced as compared with the lateral extent of 
total VOC detections in 2005. Furthermore, the magnitude of the concentrations has decreased as 
evidenced by smaller planar areas that are comprised by the higher concentration contours (10,000 
and 100,000 µg/L – yellow and peach colors, respectively) (Figure 3‐3). 
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 Concentration trends for total site‐related VOCs in unconsolidated, shallow bedrock, intermediate 
bedrock, and deep bedrock groundwater zones at onsite and offsite locations: 1) are decreasing; 2) 
have no trend; or 3) are not detected frequently enough to perform statistical trend analysis. 

 Concentration trends for individual CVOC parent compound (PCE; TCE; 1,1,1‐TCA; and methylene 
chloride) in unconsolidated, shallow bedrock, intermediate bedrock, and deep bedrock groundwater 
zones at offsite locations: 1) are decreasing; 2) have no trend; or 3) are not detected frequently 
enough to perform statistical trend analysis. 

 Concentration trends for individual CVOC daughter products of cis‐1,2‐DCE and vinyl chloride in 
unconsolidated, shallow bedrock intermediate bedrock, and deep bedrock groundwater zones: 1) 
are decreasing; 2) have no trend; or 3) are not detected frequently enough to perform statistical 
trend analysis, with the exception of one MNA location (BW‐14) where increases are noted and 
accompanied by numerous indications of ongoing reductive dechlorination. 

 The reduction in onsite + offsite, total site‐related VOC mass is estimated at 66 percent (a loss of 
14,386 kg) in the 11 years between 2005 (21,711 kg) and 2016 (7,325 kg); the mass values of 
individual CVOC parent compounds (PCE; TCE; 1,1,1‐TCA; and methylene chloride), CVOC daughter 
products (cis‐1,2‐DCE; 1,1‐DCE; vinyl chloride; 1,1‐DCA; and 1,2‐DCA), and aromatic compounds 
(toluene, ethylbenzene, and xylenes) have also decreased over the same time period.   

 The percentage of the total VOC mass contributed by CVOC daughter products has increased (with 
over 73 percent of the total mass contributed by CVOC daughter products in 2016 compared with 54 
percent in 2005) while the individual mass of the daughter products has decreased, suggesting that 
natural biodegrading processes are ongoing, and that daughter products continue to undergo 
biodegradation. 

 Detection of biodegradation daughter products offsite including the predominance of CVOC 
daughter products versus parent compounds, the detection of the nontoxic end products ethene 
and ethane, and elevated chloride concentrations (2 to 10 times greater than background).  

 Geochemical conditions offsite/downgradient from the site are conducive for ongoing 
biodegradation of CVOC parent compounds and daughter products due to reducing conditions as 
evidenced by field measurements, lack of nitrate, low sulfate, and/or the presence of methane. 

 Ethene and ethane comprises a higher percentage of total molarity in offsite locations that are 
further downgradient from the site, which is expected because these compounds indicate a “more 
advanced” MNA process at these more distant locations.  

 The perimeter well nest at BW‐25/BW‐26 has strong evidence of MNA effectiveness based on 
reducing conditions, CVOC daughter product concentrations comprising over 99 percent of the total 
CVOC concentrations, elevated chloride concentrations (2 to 10 times background concentrations), 
and the detection of ethene, ethane, and methane in each of the bedrock zones (shallow, 
intermediate, and deep).  

 EPA screening protocol procedures (EPA, 1998) for shallow bedrock indicate there is strong evidence 
of ongoing anaerobic biodegradation of CVOCs. 

4.3 Institutional Controls Inspection 
ICs were implemented to limit the site to industrial use and an EC was established/recorded to prevent 
groundwater use and exposure. Activities that appear inconsistent with the objectives of the ICs or land 
use restrictions, or other actions that may interfere with the effectiveness of the ICs, were not observed 
during the 2016 site inspection.
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Summary and Recommendations 
Onsite soil treatment, onsite groundwater treatment, and natural attenuation processes have resulted 
in decreases in the extent and magnitude of VOC concentrations in groundwater, and in a 66 percent 
decrease of total VOC mass (in onsite and offsite wells) between 2005 and 2016. Furthermore, 
groundwater data continue to provide evidence that conditions are conducive for ongoing reductive 
dechlorination of CVOCs supporting MNA as an effective offsite remedy.  

5.1 Conceptual Site Model Updates 
There are no updates to the physical characteristics of the CSM established in the OMMP using the 2016 
data. The lateral extent of total VOCs detected in groundwater in 2016 is less than the 2005 lateral 
extent (Figure 3‐3).  

5.2 Monitoring Well Network Conditions 
Site monitoring wells were found to be in good condition during June 2016 observations and do not 
require repairs. The conditions of the monitoring wells will again be evaluated in June 2017.  

5.3 Institutional Controls 
There are no recommended changes to the ICP. The recorded EC will be used to further prevent 
groundwater use and potential exposure. 

5.4 ISCO Injection Program 
Pilot‐scale onsite groundwater treatment of the site‐related COCs using ISCO/permanganate injections 
in the shallow bedrock zone began in 2004, with full‐scale injections beginning in October 2007. As 
outlined in the ISCO Injection Plan (CH2M, 2014), an injection was not completed in 2016. Although the 
last injection was in 2015, onsite well data indicate the oxidizing chemical persists for ongoing treatment 
of VOCs in groundwater at five of seven ISCO injection areas. Elevated chloride concentrations and ORP 
values at and downgradient from onsite ISCO injection areas both indicate oxidizing conditions are 
present. A full‐scale ISCO injection will next be completed in 2017 per the ISCO Injection Plan. 

5.5 Onsite Monitoring Well Sampling/Analysis 
ISCO continues to effectively reduce the highest concentrations of total VOCs as evidenced by the 
following: 

 Large decreases in total VOC mass  

 A reduction in the planer area encompassed by each total VOC concentration contour (10 µg/L; 100 
µg/L; 1,000 µg/L; 10,000 µg/L; and 100,000 µg/L or greater)  

 Decreasing or no trends of total VOCs concentrations and individual parent compound 
concentrations (1,1,1‐TCA; TCE; PCE; and methylene chloride) in shallow, intermediate, and deep 
bedrock zones and the unconsolidated zone 

 The detection of permanganate, elevated ORP readings, and elevated chloride concentrations in 
onsite wells 

Annual sampling should be continued at the onsite LTMP wells as required per the LTMP. 
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5.6 Offsite Monitoring Well Sampling/Analysis 
MNA processes continue to effectively reduce offsite groundwater CVOC concentrations in each of the 
monitored zones (shallow, intermediate, and deep bedrock, as well as the unconsolidated zone) as 
evidenced by decreased overall total estimated VOC mass, a predominance of CVOC daughter product 
versus parent compounds, detection of nontoxic end products (ethene/ethane), the presence of 
reducing conditions that are amenable for ongoing reductive dechlorination of CVOCs, and elevated 
chloride concentrations indicating evidence of reductive dechlorination. 

Because of the strong evidence in each zone, including at the perimeter well nest (BW‐25/BW‐26), no 
changes are recommended for the LTMP offsite wells. Sampling should continue on an annual basis at 
offsite LTMP wells. 

5.7 Work To Be Performed in 2017 
The following work will be performed in 2017:  

 The long‐term groundwater monitoring program for both onsite and offsite wells will continue as 
identified in the EPA‐approved LTMP.  

 An inspection noting the conditions of the monitoring well network will be performed in June 2017, 
concurrent with the annual groundwater monitoring event. 

 The IC inspection will be performed in June 2017, concurrent with the annual groundwater 
monitoring event, per the OMMP and the ICP. 

 An administrative review of the EC documents (property deeds and/or land zoning‐related) will be 
performed in June 2017 during the IC inspection.  

 The 2017 ARPR will be developed using 2017 annual groundwater analytical data, and will be 
submitted to EPA on or before March 1, 2018.  

The 2017 Corrective Measures Performance Evaluation Report, which is the report to be submitted 
every 5 years per the Administrative Order on Consent, will be submitted to EPA on or before May 26, 
2017.
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Table 1‐1. Operation, Monitoring, and Maintenance of Corrective Measures 
THAN Davenport Site, 2040 West River Drive

Corrective Measure Targeted Medium Objectives

Summary of Operation, Monitoring, and Maintenance 

Activities

Summary of Data Evaluations and Reporting Requirements per 

OMMP

Reference for Additional 

Details

ISCO Onsite groundwater The objective is to restore onsite groundwater to 

established EPA MCLs or RSLs for constituents that 

do not have an established MCL.  

Performance groundwater monitoring to collect COC, 

geochemical, and permanganate data.  

Data will be evaluated annually to review trends over time with 

respect to site‐related constituent mass and individual constituent 

concentrations and the effectiveness of the onsite ISCO corrective 

measure. 

A steady‐state evaluation of consistent concentrations in 

groundwater will be conducted once all of the chemical oxidant 

solution has been consumed, based upon visual evidence of 

persisting permanganate (purple color) in the groundwater. The 

steady‐state evaluation will include a review of the groundwater 

remedy implementation to determine if injection of additional 

oxidant solution, or selection of a new groundwater remedy, would 

most efficiently reduce groundwater VOC concentrations. 

Appendix C of the Operation, 

Monitoring, and Maintenance 

Plan  (OMMP) (CH2M, 2014)

MNA Offsite groundwater The objective is to restore offsite groundwater to 

established EPA MCLs or RSLs for constituents that 

do not have an established MCL.  

Performance groundwater monitoring to collect 

hydraulic, COC, and geochemical data. 

Data will be evaluated to review trends over time with respect to 

constituent mass and individual constituent concentrations, nature 

and extent of constituents in groundwater to ensure that site‐

related constituents are not migrating into previously unaffected 

areas, verification that the geochemical and geologic conditions are 

still favorable for natural attenuation, and evaluation of EISB 

contingency triggers.  

Appendix A of the OMMP

EISB (if needed) Offsite groundwater If triggered, the objective of EISB is the addition of 

amendments to the groundwater to enhance the 

ability of natural attenuation to remediate site‐

related constituents and  restore offsite 

groundwater to established EPA MCLs or RSLs for 

constituents that do not have an established MCL.  

Pre‐design activities (bench‐ and pilot‐scale studies) to 

assess the biological community, evaluate substrates, and 

develop optimal operation and monitoring for full‐scale 

implementation.  

Full‐scale EISB performance data will be developed based on the 

results of the bench‐ and pilot‐scale testing.

Appendix B of the OMMP

ICs Onsite groundwater The objective is to restrict groundwater use and 

exposure to site‐related constituents in the onsite 

groundwater.

A visual site inspection will be conducted annually to 

document current land use, any visual evidence of 

construction and/or demolition activities, excavation 

activities, any waste generation/exposure, drilling 

activity, and any activities inconsistent with the ICs 

presented in the ICP.

Results of the visual inspection will be recorded on the IC Visual 

Inspection Form and will be submitted to EPA as an attachment to 

the annual remedy performance report. 

Appendix F of the OMMP

Notes:

COC = constituent of concern

EISB = enhanced in situ bioremediation

EPA = U.S. Environmental Protection Agency

IC = institutional control

ICP = Institutional Control Plan

ISCO = in situ chemical oxidation

MCL = maximum contaminant level

MNA = monitored natural attenuation

OMMP = Operation, Monitoring, and Maintenance Plan

RSL = regional screening level

VOC = volatile organic compound

CH2M HILL Engineers, Inc. (CH2M). 2014. Operation, Monitoring, and Maintenance Plan, 2040 West River Drive, Davenport, Iowa . Prepared for T H Agriculture & Nutrition, L.L.C.; Elementis Chemicals, Inc.; and Harcros Chemicals, Inc. Submitted to the U.S. Environmental Protection Agency. 

June.
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Location Well Screen Zone Northing Easting

Top of Casing 

Elevation

(ft amsl)

Ground 

Elevation

(ft amsl)

Bedrock 

Elevation

(ft amsl)

Depth to 

Bedrock 

(ft bgs)

Top of 

Screened 

Interval 

(ft bgs)

Bottom of 

Screened 

Interval 

(ft bgs)

June 2003 

Depth to 

Water

June 

2003 

Total 

Depth

June 2016 

Depth to 

Water 

(ft btoc)

June 2016 

GW 

Elevation

(ft amsl)

BW‐01 Shallow Bedrock 5039.23 5245.33 570.62 567.60 556.60 11.00 21 31 11.74 34.13 11.97 558.65

BW‐02 Shallow Bedrock 4937.72 4642.48 570.25 567.20 562.20 5.00 11 21 5.59 23.98 4.89 565.36

BW‐03/BW03R
a Shallow Bedrock 4479.14 5068.76 565.48 562.40 557.90 4.50 15 25 7.31 28.23 7.28 558.20

BW‐04 Shallow Bedrock 5151.00 4662.94 571.84 569.20 564.20 5.00 21 31 5.62 33.79 5.34 566.50

BW‐05 Shallow Bedrock 4870.19 4810.68 571.33 568.70 563.70 5.00 8.5 18.5 5.67 20.85 5.57 565.76

BW‐06 Shallow Bedrock 4615.99 5057.06 563.97 567.01 561.51 5.50 16 26 NA NA 2.66 561.31

BW‐09 Shallow Bedrock 4669.60 4474.22 565.52 562.75 549.75 13.00 18 28 4.42 30.25 3.96 561.56

BW‐11 Shallow Bedrock 4071.43 4703.36 561.41 561.70 551.70 10.00 17 27 6.30 26.82 6.26 555.15

BW‐12 Intermediate Bedrock 4866.01 4842.84 572.34 569.44 561.44 8.00 94 104 20.38 107 18.02 554.32

BW‐13 Shallow Bedrock 4342.83 5459.16 566.65 563.36 539.36 24.00 27 32 15.06 35.07 13.80 552.85

BW‐14 Shallow Bedrock 4544.55 5252.28 568.24 565.20 556.20 9.00 28 38 14.53 40.15 13.85 554.39

BW‐15 Shallow Bedrock 4821.56 5334.11 567.02 563.94 555.94 8.00 18 28 13.18 31.23 13.22 553.80

BW‐16 Shallow Bedrock 5041.16 4820.72 571.42 568.78 563.78 5.00 22.5 32.5 5.54 33.81 5.74 565.68

BW‐18 Shallow Bedrock 5275.95 4399.23 575.70 575.73 565.73 10.00 32 42 6.62 41.74 5.00 570.70

BW‐19 Shallow Bedrock 4120.61 5232.37 561.93 558.78 533.78 25.00 26.5 36.5 10.36 39.55 9.39 552.54

BW‐21 Intermediate Bedrock 4115.38 5230.37 562.06 559.03 534.03 25.00 140 150 10.89 154.32 7.88 554.18

BW‐22 Intermediate Bedrock 4276.87 5428.65 565.19 562.40 537.40 25.00 139 149 13.76 ‐‐ 11.16 554.03

BW‐23‐50' Shallow Bedrock 4496.61 5070.97 565.74 562.86 ‐‐ ‐‐ 50 60 8.79 ‐‐ 9.16 556.58

BW‐23‐90' Intermediate Bedrock 4496.61 5070.97 565.75 562.86 ‐‐ ‐‐ 90 100 16.37 ‐‐ 11.50 554.25

BW‐23‐125' Intermediate Bedrock 4496.61 5070.97 565.74 562.86 ‐‐ ‐‐ 125 135 16.38 ‐‐ 11.40 554.34

BW‐23‐200' Intermediate Bedrock 4496.61 5070.97 565.76 562.86 ‐‐ ‐‐ 200 210 16.37 ‐‐ 11.51 554.25

BW‐23‐290' Deep Bedrock 4496.61 5070.97 565.77 562.86 ‐‐ ‐‐ 290 300 16.37 ‐‐ 11.53 554.24

BW‐23‐390' Deep Bedrock 4496.61 5070.97 565.78 562.86 ‐‐ ‐‐ 390 400 16.38 ‐‐ 11.34 554.44

BW‐23‐Liner ‐‐ 4496.61 5070.97 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

BW‐24‐175' Intermediate Bedrock 4118.22 5212.69 562.63 559.32 ‐‐ ‐‐ 175 185 11.90 ‐‐ 8.42 554.21

BW‐24‐230' Intermediate Bedrock 4118.22 5212.69 562.63 559.32 ‐‐ ‐‐ 230 240 11.84 ‐‐ 8.33 554.30

BW‐24‐290' Deep Bedrock 4118.22 5212.69 562.63 559.32 ‐‐ ‐‐ 290 300 11.90 ‐‐ 8.29 554.34

BW‐24‐390' Deep Bedrock 4118.22 5212.69 562.63 559.32 ‐‐ ‐‐ 390 400 12.14 ‐‐ 8.43 554.20

BW‐24‐Liner ‐‐ 4118.22 5212.69 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

BW‐25 Shallow Bedrock 4637.26 5447.90 566.28 564.08 ‐‐ ‐‐ 28 38 15.64 40.46 15.14 551.14

BW‐26‐65'
b Intermediate Bedrock 4657.67 5442.17 567.08 564.81 538.81 26.00 65 75 ‐‐ ‐‐ 13.08 554.00

BW‐26‐85'
b Intermediate Bedrock 4657.67 5442.17 567.13 564.81 538.81 26.00 85 95 ‐‐ ‐‐ 13.10 554.03

BW‐26‐205'
b Intermediate Bedrock 4657.67 5442.17 567.28 564.81 538.81 26.00 205 215 ‐‐ ‐‐ 13.19 554.09

BW‐26‐295'
b Deep Bedrock 4657.67 5442.17 567.18 564.81 538.81 26.00 295 305 ‐‐ ‐‐ 13.12 554.06

BW‐26‐395'
b Deep Bedrock 4657.67 5442.17 567.08 564.81 538.81 26.00 395 405 ‐‐ ‐‐ 13.03 554.05

BW‐26‐Liner
b ‐‐ 4657.67 5442.17 ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

BW‐27
c Shallow Bedrock 5129.56 4719.97 570.68 ‐‐ ‐‐ 10.00 15.5 40.5 ‐‐ ‐‐ 4.84 565.84

BW‐28
c Shallow Bedrock 5074.93 4699.76 569.41 ‐‐ ‐‐ 9.00 15.5 40.5 ‐‐ ‐‐ 4.05 565.36

BW‐29
c Shallow Bedrock 5033.18 4750.23 569.50 ‐‐ ‐‐ 8.00 11.5 36.5 ‐‐ ‐‐ 3.97 565.53

THAN Davenport Site, 2040 West River Drive

Table 2‐1. Monitoring Well Construction Data and June 2016 Groundwater Elevations
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Location Well Screen Zone Northing Easting

Top of Casing 

Elevation

(ft amsl)

Ground 

Elevation

(ft amsl)

Bedrock 

Elevation

(ft amsl)

Depth to 

Bedrock 

(ft bgs)

Top of 

Screened 

Interval 

(ft bgs)

Bottom of 

Screened 

Interval 

(ft bgs)

June 2003 

Depth to 

Water

June 

2003 

Total 

Depth

June 2016 

Depth to 

Water 

(ft btoc)

June 2016 

GW 

Elevation

(ft amsl)

THAN Davenport Site, 2040 West River Drive

Table 2‐1. Monitoring Well Construction Data and June 2016 Groundwater Elevations

BW‐30
c Shallow Bedrock 4973.09 4747.91 570.17 ‐‐ ‐‐ 8.50 11.5 36.5 ‐‐ ‐‐ 4.75 565.42

BW‐31
c Shallow Bedrock 4947.55 4795.36 571.61 ‐‐ ‐‐ 9.00 12 37 ‐‐ ‐‐ 5.40 566.21

BW‐32
c Shallow Bedrock 4975.52 4857.92 570.13 ‐‐ ‐‐ 8.00 12 37 ‐‐ ‐‐ 4.21 565.92

BW‐33
c Shallow Bedrock 4913.75 4859.60 571.49 ‐‐ ‐‐ 10.50 12 37 ‐‐ ‐‐ 5.69 565.80

BW‐34
c Shallow Bedrock 4913.99 4896.32 570.02 ‐‐ ‐‐ 8.50 12 37 ‐‐ ‐‐ 3.66 566.36

BW‐35
c Shallow Bedrock 4599.13 4978.13 568.05 ‐‐ ‐‐ 7.00 9.5 34.5 ‐‐ ‐‐ 3.90 564.15

BW‐36
c Shallow Bedrock 4586.10 5030.36 567.28 ‐‐ ‐‐ 7.00 9.5 34.5 ‐‐ ‐‐ 5.41 561.87

BW‐37
c Shallow Bedrock 4547.82 5046.31 564.93 ‐‐ ‐‐ 4.50 9.5 34.5 ‐‐ ‐‐ 6.24 558.69

ISCO‐IW01 Shallow Bedrock 5053.94 4815.66 570.70 ‐‐ ‐‐ 5.50 20.0 30.0 NM NM ‐‐ ‐‐

ISCO‐IW02 Shallow Bedrock 5048.20 4817.58 570.77 ‐‐ ‐‐ 5.50 8 18 NM NM ‐‐ ‐‐

ISCO‐IW03
d Shallow Bedrock 5090.88 4733.75 ‐‐ ‐‐ ‐‐ 13.50 29.5 39.5 NM NM ‐‐ ‐‐

ISCO‐IW04
d Shallow Bedrock 5092.26 4738.26 ‐‐ ‐‐ ‐‐ 10.00 16.5 26.5 NM NM ‐‐ ‐‐

ISCO‐IW05
d Shallow Bedrock 4985.29 4782.28 ‐‐ ‐‐ ‐‐ 8.50 24.5 34.5 NM NM ‐‐ ‐‐

ISCO‐IW06
d Shallow Bedrock 4987.07 4786.27 ‐‐ ‐‐ ‐‐ 8.50 12 22 NM NM ‐‐ ‐‐

ISCO‐IW07
d Shallow Bedrock 4915.92 4819.49 ‐‐ ‐‐ ‐‐ 8.50 22 32 NM NM ‐‐ ‐‐

ISCO‐IW08
d Shallow Bedrock 4917.35 4822.55 ‐‐ ‐‐ ‐‐ 9.00 12 22 NM NM ‐‐ ‐‐

ISCO‐IW09
d Shallow Bedrock 4620.15 5014.89 567.64 ‐‐ ‐‐ 5.50 23.5 33.5 NM NM ‐‐ ‐‐

ISCO‐IW10
d Shallow Bedrock 4622.55 5019.49 567.33 ‐‐ ‐‐ 6.00 10.5 20.5 NM NM ‐‐ ‐‐

ISCO‐IW11 Shallow Bedrock 4525.49 5020.25 566.28 ‐‐ ‐‐ 5.00 20 30 ‐‐ ‐‐

ISCO‐IW12 Shallow Bedrock 4523.29 5021.84 565.91 ‐‐ ‐‐ 5.00 8 18 ‐‐ ‐‐

ISCO‐IW13 Shallow Bedrock 5165.76 4673.47 570.45 ‐‐ ‐‐ 6.50 21.5 31.5 ‐‐ ‐‐

ISCO‐IW14 Shallow Bedrock 5167.85 4670.71 570.36 ‐‐ ‐‐ 6.50 9.5 19.5 ‐‐ ‐‐

ISCO‐PZ‐01
b Shallow Bedrock 5040.33 4793.12 571.34 569.12 563.12 6.00 9 34 NM NM 5.63 565.71

ISCO‐PZ‐03 Shallow Bedrock 5026.83 4829.86 570.65 568.42 562.92 5.50 10 35 NM NM 4.86 565.79

ISCO‐PZ‐04
b Shallow Bedrock 5006.62 4831.17 570.96 569.07 563.57 5.50 10 35 NM NM 5.14 565.82

MW‐01 Unconsolidated 5043.59 5245.56 570.35 567.10 556.10 11.00 4 11 10.79 13.68 11.08 559.27

MW‐03 Unconsolidated 5035.84 4821.48 570.64 568.70 563.70 5.00 2.5 5 4.70 7.36 5.10 565.54

MW‐04 Unconsolidated 5151.67 4659.38 571.36 569.00 564.00 5.00 2.5 5 5.70 7.56 3.88 567.48

MW‐05 Unconsolidated 4474.34 5068.12 565.90 562.20 557.70 4.50 2 5 6.36 8.22 7.65 558.25

MW‐06 Unconsolidated 4576.72 4964.41 570.15 567.50 561.50 6.00 3.5 6 NA NA 8.50 561.65

MW‐07 Unconsolidated 4941.41 4647.23 570.31 567.20 562.20 5.00 2 5 5.31 8.24 5.55 564.76

MW‐08 Unconsolidated 4874.70 4808.19 571.36 568.70 563.70 5.00 2 5 5.70 8.22 6.84 564.52

MW‐13 Unconsolidated 4682.57 4466.12 565.74 563.00 549.00 14.00 9 14 4.51 16.7 4.76 560.98

MW‐17 Unconsolidated 4066.42 4706.18 561.17 561.73 551.73 10.00 8 13 6.64 8.64 6.85 554.32

MW‐18 Unconsolidated 4934.61 5676.34 565.57 562.55 510.55 52.00 42 52 13.66 54.99 11.53 554.04

MW‐19 Unconsolidated 4933.94 5681.49 565.51 562.39 510.39 52.00 5 15 11.44 18.25 11.87 553.64

MW‐20 Unconsolidated 5281.57 4404.09 576.13 576.16 569.36 6.80 5 7 3.60 6.85 3.20 572.93
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Location Well Screen Zone Northing Easting
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THAN Davenport Site, 2040 West River Drive

Table 2‐1. Monitoring Well Construction Data and June 2016 Groundwater Elevations

PT‐01 Shallow Bedrock 4869.20 4836.66 571.33 569.30 563.80 5.50 ‐‐ ‐‐ NM NM 5.73 565.60

PZ‐01 Shallow Bedrock 4871.37 4842.89 572.31 569.24 563.74 5.50 40 50 8.43 53.49 8.42 563.89

PZ‐02 Intermediate Bedrock 4871.48 4842.86 572.33 569.24 563.74 5.50 60 70 18.22 73.02 14.45 557.88

Notes:

b
Monitoring well was installed in December 2004.

c
Monitoring well was installed in October 2007.
dISCO injection well was installed in October 2007.
e
ISCO injection well was installed in July 2010. 

NM = not measured

NA = not accessible

DRY = The monitoring well was dry  at the time water level measurements were collected.

ft amsl = feet above mean sea level

ft bgs = feet below ground surface

ft btoc = feet below top of casing

NL = not able to locate

All groundwater level measurements were collected on June 13 and 14, 2016. 

a
Well BW‐03 was abandoned on December 4, 2012 due to damage. A replacement well for BW‐03 (BW‐03R) was installed between December 4 and 6, 2012, approximately 5 feet to the northeast of well BW‐

03. Survey coordinates presented in this table are for BW‐03R.

‐‐ indicates the data is not available

NS = not surveyed
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Table 3‐1. Groundwater Field Parameter Measurements – June 2016

THAN Davenport Site, 2040 West River Drive 

Well ID

Temp 

(°C)

Specific Conductance 

(µS/cmc)

Conductivity 

(µS/cm)

pH

(SU)

Dissolved Oxygen 

(mg/L)a
Dissolved Oxygen

(Percent)a
Oxidation Reduction Potential 

(mV)

Turbidity 

(ntu)

Permanganate 

Concentrations (mg/L)b,c, d

BW‐01 19.25 882 786 6.59 0.60 6.5 440.7 4.1 ‐‐

BW‐02 22.08 1836 1761 6.95 0.33 3.9 ‐11.2 0.0 ‐‐

BW‐03R 22.31 768 729 6.27 0.34 3.9 ‐10.5 1.1 0.4 (Visibly Clear)

BW‐04 20.52 16200 14812 7.52 10.06 122.2 579.8 104.3 74,240 (Visibly Purple)

BW‐05 18.59 4541 3984 5.31 1.10 11.9 577.9 532.1 1336 (Visibly Pink)

BW‐06 16.42 1513 1265 7.08 0.27 2.7 ‐264.5 0.0 2.6 (Visibly Clear)

BW‐09 22.99 2207 2140 7.24 0.29 2.5 ‐105.4 4.9 ‐‐

BW‐11 20.34 1653 1506 6.56 0.48 5.3 57.1 9.9 ‐‐

BW‐13 22.35 1326 1269 6.78 0.22 2.5 ‐138.5 0.1 ‐‐

BW‐14 22.89 1854 1780 6.45 0.37 4.4 ‐126.9 0.6 ‐‐

BW‐15 19.96 1330 1202 6.83 0.53 6.1 ‐29.0 2.4 ‐‐

BW‐16 23.88 3767 3687 7.08 0.48 5.7 160.5 1.4 0.0 (Visibly Clear)

BW‐18 14.52 921 737 6.68 0.66 6.5 226.7 0.0 ‐‐

BW‐19 16.62 1335 1122 7.28 0.25 2.6 ‐155.9 0.0 ‐‐

BW‐21 16.95 1433 1213 7.01 0.39 4.0 ‐42.8 11.8 ‐‐

BW‐23‐50' ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ (Visibly Clear)c

BW‐23‐125' ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ (Visibly Clear)c

BW‐23‐390' ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ (Visibly Clear)c

BW‐24‐390' ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

BW‐25 16.73 2346 1975 6.40 0.2 2.0 ‐107.2 0.0 ‐‐

BW‐26‐65' ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

BW‐26‐85' ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

BW‐26‐395' ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

BW‐27 17.60 1773 1523 6.51 0.21 2.2 ‐135.1 0.0 0.6 (Visibly Clear)

BW‐28 16.36 2028 1694 6.37 1.21 12.2 198.3 23.9 0.0 (Visible Black Flakes)

BW‐31 16.21 474 395 6.01 0.41 4.2 470.5 0.0 0.0 (Visibly Clear)

BW‐33 14.83 2944 2375 6.04 0.41 4.1 ‐45.6 39.6 4.2 (Visible Yellow)

BW‐34 15.81 1147 946 6.59 0.52 5.2 ‐53.1 0.7 0.2 (Visibly Clear)

BW‐35 22.65 669 639 6.89 0.44 5.2 ‐122.7 0.0 0.6 (Visibly Clear)

BW‐37 24.45 1873 1851 6.16 0.19 2.3 ‐255.3 1.2 2.4 (Visibly Clear)
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Table 3‐1. Groundwater Field Parameter Measurements – June 2016

THAN Davenport Site, 2040 West River Drive 

Well ID

Temp 

(°C)

Specific Conductance 

(µS/cmc)

Conductivity 

(µS/cm)

pH

(SU)

Dissolved Oxygen 

(mg/L)a
Dissolved Oxygen

(Percent)a
Oxidation Reduction Potential 

(mV)

Turbidity 

(ntu)

Permanganate 

Concentrations (mg/L)b,c, d

MW‐01 21.17 733 679 6.93 7.99 90.1 215.4 0.0 ‐‐

MW‐03 25.90 1134 1154 6.65 1.59 19.6 24.9 6.4 0.0 (Visibly Clear)

MW‐04 35.91 2014 2432 6.43 1.19 17.5 618.9 78.5 0.8 (Visibly Clear)

MW‐05 26.78 463 479 6.28 5.46 68.3 248.1 5.7 0.2 (Visibly Clear)

MW‐06 24.28 678 669 6.40 3.56 42.6 149.3 0.0 0.4 (Visibly Clear)

MW‐07 24.24 2126 2095 6.60 0.53 6.2 214.1 0.0 ‐‐

MW‐08 22.99 829 798 5.72 0.48 5.6 457.6 0.0 0.0 (Visibly Clear)

MW‐13 21.50 2232 2083 7.47 0.10 1.2 ‐258.4 9.0 ‐‐

PZ‐01 19.09 3493 3099 6.31 5.59 61.1 650.7 65.3 1594 (Visibly Purple)

Notes:

b Permanganate concentrations were measured in onsite wells only using a Hach DR 890 Colorimeter (a spectrophotometer).

c The Hach DR 890 Colorimeter (a spectrophotometer) was malfunctioning on the day these samples were collected; therefore, permanganate concentrations were not measured at this location.

Note: Field parameters were not collected for FLUTeTM well nests (BW‐23, BW‐24, and BW‐26).

SU = standard units ntu = nephelometric turbidity units 

°C = degrees Celsius

mV = millivolts

mg/L = milligrams per liter ‐‐ = Not measured.  

µS/cmc = micro‐Siemens per centimeter temperature corrected to 25 °C

a The long‐term monitoring plan indicates that dissolved oxygen (DO) readings should not be collected from onsite wells due to the presence of the permanganate (which damages the membranes on the DO probes). In 2016, the sampling 

equipment had optical DO sensors; therefore, DO measurements were able to be collected from onsite wells.

µS/cm = micro‐Siemens per centimeter

d Locations where, samples were visibly clear (not pink/purple), and had concentrations of permanganate measured of less than 5 mg/L are not believed to be impacted by permanganate. These measurements are within the range of error 

of the field spectrophotometer. 
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Table 3‐2. Groundwater Analytical Results – June 2016

THAN Davenport Site, 2040 West River Drive 

Field Sample Location: BW‐01 BW‐02 BW‐02 BW‐03R BW‐03R BW‐04 BW‐05 BW‐06 BW‐06 BW‐06 BW‐06 BW‐09 BW‐11 BW‐13 BW‐14 BW‐14 BW‐14 BW‐14 BW‐15 BW‐15 BW‐16

Monitoring Well Type: MNA MNA MNA ISCO ISCO ISCO ISCO ISCO ISCO ISCO ISCO MNA MNA MNA MNA MNA MNA MNA MNA MNA ISCO

Sample Collection Date: 6/15/2016 6/14/2016 6/14/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/16/2016 6/16/2016 6/16/2016 6/16/2016 6/14/2016 6/14/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016

Field Sample Identification: ADDV‐009 ADDV‐010 ADDV‐010‐DL ADDV‐011 ADDV‐011‐DL ADDV‐012 ADDV‐013 ADDV‐014 ADDV‐014‐DL ADDV‐015 ADDV‐015‐DL ADDV‐016 ADDV‐017 ADDV‐018 ADDV‐019 ADDV‐019‐DL ADDV‐020 ADDV‐020‐DL ADDV‐021 ADDV‐021‐DL ADDV‐022

Water Water Water Water Water Water Water Water Water Water, Dup Water, Dup Water Water Water Water Water Water, Dup Water, Dup Water Water Water

Laboratory Sample Identification: 280‐84538‐13 280‐84495‐3 280‐84495‐3 280‐84538‐1 280‐84538‐1 280‐84538‐12 280‐84538‐8 280‐84597‐11 280‐84597‐11 280‐84597‐12 280‐84597‐12 280‐84495‐2 280‐84495‐5 280‐84538‐18 280‐84538‐17 280‐84538‐17 280‐84538‐15 280‐84538‐15 280‐84538‐16 280‐84538‐16 280‐84538‐10

Volatile Organic Compounds Units RAO (EPA 2009)

1,1,1‐Trichloroethane ug/L 200 µg/L 0.22 J 4 U NR 2100 = NR NR NR 24 = NR 22 = NR 1 U 1 U 1 U NR 8300 J NR 7900 J 4 U NR 3000 =

1,1‐Dichloroethane ug/L 2.4 µg/L* 0.28 J 140 = NR 630 = NR NR NR 260 = NR 240 = NR 1 U 0.23 J 1 U NR 12000 J NR 11000 J 74 = NR 1200 =

1,1‐Dichloroethene ug/L 7 µg/L 1 U 6.4 = NR 150 J NR NR NR 5 = NR 5.1 J NR 1 U 1 U 1 U 1200 = NR 1200 = NR 4.1 = NR 390 =

1,2‐Dichloroethane ug/L 5 µg/L 1 U 4 U NR 200 U NR NR NR 5 U NR 10 U NR 1 U 1 U 1 U 100 U NR 100 U NR 4 U NR 100 U

2‐Butanone ug/L 7100 µg/L* 6 U 24 U NR 1200 U NR NR NR 30 U NR 60 U NR 6 U 6 U 6 U 600 U NR 600 U NR 24 U NR 600 U

Acetone ug/L 22000 µg/L* 5.1 UB 40 U NR 2000 U NR NR NR 50 U NR 100 U NR 6.7 J 10 U 3.7 UB 1000 U NR 1000 U NR 30 J NR 1000 U

Benzene ug/L 5 µg/L 1 U 4 U NR 200 U NR NR NR 22 = NR 23 = NR 1 U 1 U 1 U 63 J NR 68 J NR 1.4 J NR 100 U

Chloroethane ug/L 21000 µg/L* 2 U 8 U NR 400 U NR NR NR 220 = NR 270 = NR 0.94 J 2 U 2 U 200 U NR 200 U NR 8 U NR 200 U

cis‐1,2‐Dichloroethene ug/L 70 µg/L 0.3 J NR 410 = NR 15000 = NR NR NR 1400 = NR 1300 = 1 U 1.1 = 1 U NR 110000 J NR 110000 J NR 320 = NR

Ethylbenzene ug/L 700 µg/L 1 U 4 U NR 810 = NR NR NR 270 = NR 320 = NR 1 U 1 U 1 U 4200 = NR 4600 = NR 4 U NR 100 U

Methylene Chloride ug/L 5 µg/L 2 U 1.9 UB NR 330 J NR NR NR 3.6 J NR 5.6 J NR 2 U 0.33 UB 2 U 200 U NR 200 U NR 2.3 UB NR 32 J

Styrene ug/L 100 µg/L 1 U 4 U NR 36 J NR NR NR 5 U NR 10 U NR 1 U 1 U 1 U 100 U NR 100 U NR 4 U NR 100 U

Tetrachloroethene ug/L 5 µg/L 1 U 4 U NR 250 = NR NR NR 5 U NR 10 U NR 1 U 0.46 J 1 U 100 U NR 100 U NR 4 U NR NR

Toluene ug/L 1000 µg/L 0.25 J 4 U NR 2100 = NR NR NR NR 1300 J NR 2100 J 1 U 1 U 1 U NR 55000 J NR 53000 J 4 U NR 220 =

trans‐1,2‐Dichloroethene ug/L 100 µg/L 1 U 1.6 J NR 200 U NR NR NR 7 = NR 6.5 J NR 1 U 1 U 1 U 91 J NR 92 J NR 0.89 J NR 510 =

Trichloroethene ug/L 5 µg/L 1 U 4 U NR 76 J NR NR NR 5 U NR 10 U NR 1 U 0.56 J 1 U 100 U NR 100 U NR 4 U NR 3800 =

Vinyl Chloride ug/L 2 µg/L 1 U 170 = NR 620 = NR NR NR NR 1400 = NR 1300 = 1 U 1 U 1 U NR 31000 J NR 28000 J NR 380 = 1200 =

Xylenes, Total ug/L 10000 µg/L 2 U 8 U NR 2800 = NR NR NR 390 J NR 580 J NR 2 U 2 U 2 U 21000 = NR 23000 = NR 8 U NR 430 =

General Chemistry

Alkalinity, Total (As CaCO3) mg/L NA 320 = 310 = NR NR NR NR NR NR NR NR NR 460 = 360 = 540 = 490 = NR 490 = NR 350 = NR NR

Chloride (As Cl) mg/L NA 38 = 110 = NR 27 = NR 180 = 710 = 150 = NR 150 = NR 46 = 19 = 82 = 280 = NR 280 = NR 150 = NR 190 =

Ethane ug/L NA 5 U 5 U NR NR NR NR NR NR NR NR NR 12 J 5 U 10 J 90 U NR 90 U NR 23 = NR NR

Ethene ug/L NA 5 U 94 = NR NR NR NR NR NR NR NR NR 10 U 5 U 15 U 5000 = NR 5000 = NR 37 = NR NR

Ferrous Iron mg/L NA 0.2 UJ 0.2 UJ NR NR NR NR NR NR NR NR NR 0.2 UJ 0.2 UJ 0.2 UJ 1.1 J NR 1.7 J NR 0.028 J NR NR

Methane ug/L NA 5 U 260 = NR NR NR NR NR NR NR NR NR 27000 = 170 = 18000 = 240 = NR 250 = NR 390 = NR NR

Nitrogen, Nitrate (As N) mg/L NA 2.4 = 0.5 U NR NR NR NR NR NR NR NR NR 0.5 U 0.045 J 0.5 U 0.5 U NR 0.5 U NR 0.5 U NR NR

Sulfate (As SO4) mg/L NA 73 = 52 = NR NR NR NR NR NR NR NR NR 0.53 J 55 = 5 U 21 = NR 21 = NR 110 = NR NR

Sulfide mg/L NA 1 U 1 U NR NR NR NR NR NR NR NR NR 1 U 1 U 1 U 1 U NR 1 U NR 1 U NR NR

Total Organic Carbon mg/L NA 2.1 = 2 = NR 3.7 = NR NR NR 5.6 = NR 6.1 = NR 8.8 = 3.2 = 10 = 7.3 = NR 7.5 = NR 2.7 = NR 15 =

Notes:

NA = Not applicable

NR = Not reported

Bold indicates the analyte was detected in the groundwater sample.

Shading indicates the analyte was detected above the MCL.

Validation Codes:

UJ     Estimated. The analyte was not detected above the MDL; however, 

the MDL is approximate, and may or may not represent the actual limit of 

detection.

UB     Undetected due to blank contamination. The analyte was detected in 

the sample and in an associated method, field, or trip blank. The quantity 

of the analyte is deemed undetected because it falls below the 95‐percent 

confidence interval (five times the blank concentration). The analyte 

concentration is potentially the result of contamination.

Matrix:

U       Undetected. The analyte was analyzed for but not detected at a 

concentration equal to or greater than the laboratory reporting limit.

J        Estimated. The analyte was below the stated reporting limit, but 

greater than the method detection limit (MDL), or there is an analytical 

bias.

* RAO = Remedial action objective (If no maximum contaminant level 

[MCL] was available for the analyte, then the December 2009 EPA regional 

screening levels [RSLs] [tap water] were used.)
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Table 3‐2. Groundwater Analytical Results – June 2016

THAN Davenport Site, 2040 West River Drive 

Field Sample Location:

Monitoring Well Type:

Sample Collection Date:

Field Sample Identification:

Laboratory Sample Identification:

Volatile Organic Compounds Units RAO (EPA 2009)

1,1,1‐Trichloroethane ug/L 200 µg/L

1,1‐Dichloroethane ug/L 2.4 µg/L*

1,1‐Dichloroethene ug/L 7 µg/L

1,2‐Dichloroethane ug/L 5 µg/L

2‐Butanone ug/L 7100 µg/L*

Acetone ug/L 22000 µg/L*

Benzene ug/L 5 µg/L

Chloroethane ug/L 21000 µg/L*

cis‐1,2‐Dichloroethene ug/L 70 µg/L

Ethylbenzene ug/L 700 µg/L

Methylene Chloride ug/L 5 µg/L

Styrene ug/L 100 µg/L

Tetrachloroethene ug/L 5 µg/L

Toluene ug/L 1000 µg/L

trans‐1,2‐Dichloroethene ug/L 100 µg/L

Trichloroethene ug/L 5 µg/L

Vinyl Chloride ug/L 2 µg/L

Xylenes, Total ug/L 10000 µg/L

General Chemistry

Alkalinity, Total (As CaCO3) mg/L NA

Chloride (As Cl) mg/L NA

Ethane ug/L NA

Ethene ug/L NA

Ferrous Iron mg/L NA

Methane ug/L NA

Nitrogen, Nitrate (As N) mg/L NA

Sulfate (As SO4) mg/L NA

Sulfide mg/L NA

Total Organic Carbon mg/L NA

Notes:

NA = Not applicable

NR = Not reported

Bold indicates the analyte was detected in the groundwater sample.

Shading indicates the analyte was detected above the MCL.

Validation Codes:

UJ     Estimated. The analyte was not detected above the MDL; however, 

the MDL is approximate, and may or may not represent the actual limit of 

detection.

UB     Undetected due to blank contamination. The analyte was detected in 

the sample and in an associated method, field, or trip blank. The quantity 

of the analyte is deemed undetected because it falls below the 95‐percent 

confidence interval (five times the blank concentration). The analyte 

concentration is potentially the result of contamination.

Matrix:

U       Undetected. The analyte was analyzed for but not detected at a 

concentration equal to or greater than the laboratory reporting limit.

J        Estimated. The analyte was below the stated reporting limit, but 

greater than the method detection limit (MDL), or there is an analytical 

bias.

* RAO = Remedial action objective (If no maximum contaminant level 

[MCL] was available for the analyte, then the December 2009 EPA regional 

screening levels [RSLs] [tap water] were used.)

BW‐16 BW‐18 BW‐19 BW‐21 BW‐23‐50' BW‐23‐50' BW‐23‐125' BW‐23‐390' BW‐23‐390' BW‐24‐390' BW‐24‐390' BW‐25 BW‐25 BW‐26‐65' BW‐26‐65' BW‐26‐85' BW‐26‐85' BW‐26‐395' BW‐26‐395' BW‐27 BW‐27

ISCO MNA MNA MNA ISCO ISCO ISCO ISCO ISCO MNA MNA MNA MNA MNA MNA MNA MNA MNA MNA ISCO ISCO

6/15/2016 6/16/2016 6/14/2016 6/14/2016 6/14/2016 6/14/2016 6/14/2016 6/14/2016 6/14/2016 6/14/2016 6/14/2016 6/15/2016 6/15/2016 6/14/2016 6/14/2016 6/14/2016 6/14/2016 6/14/2016 6/14/2016 6/16/2016 6/16/2016

ADDV‐022‐DL ADDV‐023 ADDV‐024 ADDV‐025 ADDV‐026 ADDV‐026‐DL ADDV‐027 ADDV‐028 ADDV‐028‐DL ADDV‐029 ADDV‐030 ADDV‐031 ADDV‐031‐DL ADDV‐032 ADDV‐032‐DL ADDV‐033 ADDV‐033‐DL ADDV‐034 ADDV‐034‐DL ADDV‐035 ADDV‐035‐DL

Water Water Water Water Water Water Water Water Water Water Water, Dup Water Water Water Water Water Water Water Water Water Water

280‐84538‐10 280‐84597‐13 280‐84495‐7 280‐84495‐6 280‐84495‐10 280‐84495‐10 280‐84495‐11 280‐84495‐12 280‐84495‐12 280‐84495‐17 280‐84495‐16 280‐84538‐19 280‐84538‐19 280‐84495‐13 280‐84495‐13 280‐84495‐14 280‐84495‐14 280‐84495‐15 280‐84495‐15 280‐84597‐8 280‐84597‐8

NR 1 U 1 U 1 U 390 = NR 1 U 1 U NR 1 U 1 U 20 UJ NR 12 J NR 1.8 J NR 2 U NR 6600 = NR

NR 1 U 1 U 1 U 2000 = NR 0.98 J NR 94 = 0.23 J 1 U 5.7 J NR 270 J NR 53 = NR 2.9 = NR 1800 = NR

NR 1 U 1 U 1 U 290 = NR 1 U 0.68 J NR 1 U 1 U 20 UJ NR 40 U NR 4 U NR 2 U NR 740 = NR

NR 1 U 1 U 1 U 100 U NR 1 U 1 U NR 1 U 1 U 20 UJ NR 40 U NR 4 U NR 2 U NR 400 U NR

NR 6 U 6 U 6 U 600 U NR 6 U 6 U NR 6 U 6 U 120 UJ NR 240 U NR 24 U NR 12 U NR 2400 U NR

NR 2.4 UB 7.1 J 10 U 1000 U NR 28 = 10 U NR 4.8 J 10 U 200 UJ NR 400 U NR 40 U NR 20 U NR 4000 U NR

NR 1 U 1 U 1 U 21 J NR 3 = 3 = NR 1 U 1 U 60 J NR 43 J NR 21 = NR 19 = NR 400 U NR

NR 2 U 2 U 2 U 200 U NR 25 = NR 170 = 2 U 2 U NR 2700 = 1700 J NR NR 1100 = NR 610 = 800 U NR

89000 = 1 U 0.27 J 1 U NR 38000 = 1.3 = NR 150 = 1 U 1 U 20 UJ NR 32 J NR 13 = NR 0.93 J NR NR 210000 =

NR 1 U 1 U 1 U 1100 = NR 0.47 J 49 = NR 1 U 1 U 260 J NR 650 J NR NR 410 = NR 190 = 1600 = NR

NR 2 U 0.38 UB 0.32 UB 200 U NR 2 U 0.62 UB NR 2 U 2 U 40 UJ NR 80 U NR 1.4 UB NR 0.98 UB NR 800 U NR

NR 1 U 1 U 1 U 100 U NR 1 U 1 U NR 1 U 1 U 20 UJ NR 40 U NR 4 U NR 2 U NR 400 U NR

18000 = 1 U 1 U 1 U 100 U NR 1 U 1 U NR 1 U 1 U 20 UJ NR 40 U NR 4 U NR 2 U NR 400 U NR

NR 1 U 1 U 1 U 640 = NR 0.46 J 4.7 = NR 1 U 1 U NR 5900 = NR 11000 = NR 5700 = 81 = NR 4300 = NR

NR 1 U 1 U 1 U 22 J NR 0.37 J 1 U NR 1 U 1 U 20 UJ NR 7.1 J NR 1.8 J NR 2 U NR 150 J NR

NR 1 U 1 U 1 U 100 U NR 1 U 1 U NR 1 U 1 U 20 UJ NR 40 U NR 4 U NR 2 U NR 110 J NR

NR 1 U 1 U 1 U NR 13000 = 1.1 = NR 270 = 1 U 1 U 3 J NR 120 J NR 35 = NR 2.3 = NR 19000 = NR

NR 2 U 2 U 2 U 840 = NR 2 U 14 = NR 2 U 2 U 1500 J NR 1900 J NR 880 = NR 820 = NR 11000 = NR

NR 340 = 340 = 400 = NR NR NR NR NR 470 = 470 = 580 = NR 540 = NR 490 = NR 510 = NR NR NR

NR 23 = 26 = 3.2 = 150 = NR 36 = 16 = NR 9.2 = 11 = 420 = NR 220 = NR 170 = NR 52 = NR 310 = NR

NR 5 U 1.5 J 5 U NR NR NR NR NR 1.6 J 5 U 13000 = NR 1700 = NR 2100 = NR 5100 = NR NR NR

NR 5 U 5 U 5 U NR NR NR NR NR 5 U 5 U 3800 J NR 12000 = NR 5000 = NR 90 U NR NR NR

NR 0.041 J 0.057 J 0.096 J NR NR NR NR NR 0.22 J 0.17 J 3.1 J NR 0.2 UJ NR 0.31 J NR 0.17 J NR NR NR

NR 4.4 J 8500 = 120 = NR NR NR NR NR 1200 = 1300 = 18000 = NR 5000 = NR 4300 = NR 12000 = NR NR NR

NR 0.5 U 0.5 U 0.052 J NR NR NR NR NR 0.5 U 0.5 U 0.5 U NR 0.5 U NR 0.5 U NR 0.5 U NR NR NR

NR 120 = 0.77 J 6.2 = NR NR NR NR NR 8.6 = 9.5 = 0.92 J NR 1.2 J NR 0.92 J NR 0.56 J NR NR NR

NR 1 U 1 U 1 U NR NR NR NR NR 1 U 1 U 1 U NR 7 = NR 7 = NR 1.6 = NR NR NR

NR 2.3 = 4.3 = 1.1 UB 3 = NR 1.8 = 4.8 = NR 6 = 5.2 = 7.5 = NR 12 = NR 7.8 = NR 3.9 = NR 28 = NR
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Table 3‐2. Groundwater Analytical Results – June 2016

THAN Davenport Site, 2040 West River Drive 

Field Sample Location:

Monitoring Well Type:

Sample Collection Date:

Field Sample Identification:

Laboratory Sample Identification:

Volatile Organic Compounds Units RAO (EPA 2009)

1,1,1‐Trichloroethane ug/L 200 µg/L

1,1‐Dichloroethane ug/L 2.4 µg/L*

1,1‐Dichloroethene ug/L 7 µg/L

1,2‐Dichloroethane ug/L 5 µg/L

2‐Butanone ug/L 7100 µg/L*

Acetone ug/L 22000 µg/L*

Benzene ug/L 5 µg/L

Chloroethane ug/L 21000 µg/L*

cis‐1,2‐Dichloroethene ug/L 70 µg/L

Ethylbenzene ug/L 700 µg/L

Methylene Chloride ug/L 5 µg/L

Styrene ug/L 100 µg/L

Tetrachloroethene ug/L 5 µg/L

Toluene ug/L 1000 µg/L

trans‐1,2‐Dichloroethene ug/L 100 µg/L

Trichloroethene ug/L 5 µg/L

Vinyl Chloride ug/L 2 µg/L

Xylenes, Total ug/L 10000 µg/L

General Chemistry

Alkalinity, Total (As CaCO3) mg/L NA

Chloride (As Cl) mg/L NA

Ethane ug/L NA

Ethene ug/L NA

Ferrous Iron mg/L NA

Methane ug/L NA

Nitrogen, Nitrate (As N) mg/L NA

Sulfate (As SO4) mg/L NA

Sulfide mg/L NA

Total Organic Carbon mg/L NA

Notes:

NA = Not applicable

NR = Not reported

Bold indicates the analyte was detected in the groundwater sample.

Shading indicates the analyte was detected above the MCL.

Validation Codes:

UJ     Estimated. The analyte was not detected above the MDL; however, 

the MDL is approximate, and may or may not represent the actual limit of 

detection.

UB     Undetected due to blank contamination. The analyte was detected in 

the sample and in an associated method, field, or trip blank. The quantity 

of the analyte is deemed undetected because it falls below the 95‐percent 

confidence interval (five times the blank concentration). The analyte 

concentration is potentially the result of contamination.

Matrix:

U       Undetected. The analyte was analyzed for but not detected at a 

concentration equal to or greater than the laboratory reporting limit.

J        Estimated. The analyte was below the stated reporting limit, but 

greater than the method detection limit (MDL), or there is an analytical 

bias.

* RAO = Remedial action objective (If no maximum contaminant level 

[MCL] was available for the analyte, then the December 2009 EPA regional 

screening levels [RSLs] [tap water] were used.)

BW‐28 BW‐28 BW‐31 BW‐31 BW‐33 BW‐33 BW‐34 BW‐35 BW‐35 BW‐37 BW‐37 BW‐37 BW‐37 MW‐01 MW‐03 MW‐04 MW‐04 MW‐05 MW‐05 MW‐06 MW‐07 MW‐07

ISCO ISCO ISCO ISCO ISCO ISCO ISCO ISCO ISCO ISCO ISCO ISCO ISCO MNA ISCO ISCO ISCO ISCO ISCO ISCO MNA MNA

6/16/2016 6/16/2016 6/16/2016 6/16/2016 6/16/2016 6/16/2016 6/16/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/15/2016 6/14/2016 6/14/2016

ADDV‐036 ADDV‐036‐DL ADDV‐037 ADDV‐037‐DL ADDV‐038 ADDV‐038‐DL ADDV‐039 ADDV‐040 ADDV‐040‐DL ADDV‐041 ADDV‐041‐DL ADDV‐042 ADDV‐042‐DL ADDV‐001 ADDV‐002 ADDV‐003 ADDV‐003‐DL ADDV‐004 ADDV‐004‐DL ADDV‐005 ADDV‐006 ADDV‐006‐DL

Water Water Water Water Water Water Water Water Water Water Water Water, Dup Water, Dup Water Water Water Water Water Water Water Water Water

280‐84597‐7 280‐84597‐7 280‐84597‐4 280‐84597‐4 280‐84597‐2 280‐84597‐2 280‐84597‐3 280‐84538‐3 280‐84538‐3 280‐84538‐7 280‐84538‐7 280‐84538‐6 280‐84538‐6 280‐84538‐14 280‐84538‐5 280‐84538‐11 280‐84538‐11 280‐84538‐2 280‐84538‐2 280‐84538‐4 280‐84495‐1 280‐84495‐1

3200 = NR NR 1600 = 35 = NR 1 U 45 = NR 8900 = NR 9100 = NR 1 U 0.25 J 200 = NR 20 = NR 16 = 24 = NR

1200 = NR 120 = NR NR 220 = 3.2 = 47 = NR 3500 = NR 3600 = NR 1 U 4.1 = 45 = NR 7.5 = NR 0.88 J 44 = NR

310 = NR 77 = NR 1 U NR 1 U 11 J NR 770 J NR 920 J NR 1 U 1 U 3.4 J NR 0.78 J NR 1 U 4.7 = NR

200 U NR 5 U NR 1.2 = NR 1.7 = 20 U NR 1000 U NR 1000 U NR 1 U 1 U 10 U NR 1 U NR 1 U 4 U NR

1200 U NR 30 U NR 6 U NR 6 U 120 U NR 6000 U NR 6000 U NR 6 U 6 U 60 U NR 6 U NR 6 U 24 U NR

2000 U NR 50 U NR 7.4 UB NR 3.8 UB 200 U NR 10000 U NR 10000 U NR 2.7 UB 1.9 J 100 U NR 3.6 J NR 5.4 J 40 U NR

200 U NR 5 U NR 1.1 = NR 1 = 20 U NR 1000 U NR 1000 U NR 1 U 1 U 10 U NR 1 U NR 1 U 4 U NR

400 U NR 10 U NR 15 = NR 19 = 40 U NR 2000 U NR 2000 U NR 2 U 2 U 20 U NR 2 U NR 2 U 8 U NR

NR 49000 = NR 580 = NR 110 = 2.8 = NR 1600 = NR 60000 = NR 58000 = 1 U 18 = 390 = NR 18 = NR 2.2 = NR 570 =

200 U NR 5 U NR 8.2 = NR 1 U 94 = NR 1400 = NR 1500 = NR 1 U 1 U 10 U NR 1 U NR 1 U 4 U NR

110 J NR 1.7 J NR 2 U NR 2 U 28 J NR 2000 = NR 2500 = NR 2 U 0.77 UB 3.3 J NR 0.93 UB NR 0.95 UB 1.4 UB NR

200 U NR 5 U NR 1 U NR 1 U 20 U NR 1000 U NR 1000 U NR 1 U 1 U 10 U NR 1 U NR 1 U 4 U NR

710 = NR 2.7 J NR 0.42 J NR 1 U 21 = NR 1000 U NR 1000 U NR 1 U 7.6 = NR 2000 = NR 130 = 43 = 4 U NR

200 U NR 5 U NR 1.4 = NR 1 U 9.8 J NR 4200 = NR 4200 = NR 1 U 1 U 10 U NR 1 U NR 1 U 4 U NR

75 J NR 2.5 J NR 1.1 = NR 0.15 J 20 U NR 1000 U NR 1000 U NR 1 U 0.54 J 2.8 J NR 0.72 J NR 0.27 J 1.9 J NR

1100 = NR 2 J NR 1.3 = NR 1 U 29 = NR 1000 U NR 1000 U NR 1 U 9.9 = 180 = NR 13 = NR 21 = 2.4 J NR

2000 = NR 69 = NR NR 200 = 5.2 = 260 = NR 13000 = NR 13000 = NR 1 U 0.91 J 10 U NR 1 U NR 1 U 140 = NR

400 U NR 10 U NR 13 = NR 2 U 19 J NR 2500 = NR 2600 = NR 2 U 2 U 20 U NR 2 U NR 2 U 8 U NR

NR NR NR NR NR NR NR NR NR NR NR NR NR 240 = NR NR NR NR NR NR 360 = NR

180 = NR 9.4 = NR 80 J NR 37 = 30 = NR 180 = NR 180 = NR 46 = 11 = 78 = NR 7.8 = NR 4.8 = 27 = NR

NR NR NR NR NR NR NR NR NR NR NR NR NR 5 U NR NR NR NR NR NR 21 J NR

NR NR NR NR NR NR NR NR NR NR NR NR NR 5 U NR NR NR NR NR NR 3.4 J NR

NR NR NR NR NR NR NR NR NR NR NR NR NR 0.2 UJ NR NR NR NR NR NR 0.2 UJ NR

NR NR NR NR NR NR NR NR NR NR NR NR NR 5 U NR NR NR NR NR NR 76 = NR

NR NR NR NR NR NR NR NR NR NR NR NR NR 6.8 = NR NR NR NR NR NR 0.5 U NR

NR NR NR NR NR NR NR NR NR NR NR NR NR 44 = NR NR NR NR NR NR 190 = NR

NR NR NR NR NR NR NR NR NR NR NR NR NR 1 U NR NR NR NR NR NR 1 U NR

7.4 = NR 4 = NR 14 = NR 4.2 = 3.2 = NR 8.6 = NR 8.5 = NR 1.9 = 2 = 4.7 = NR 3.3 = NR 1.8 = 3.4 = NR
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Table 3‐2. Groundwater Analytical Results – June 2016

THAN Davenport Site, 2040 West River Drive 

Field Sample Location:

Monitoring Well Type:

Sample Collection Date:

Field Sample Identification:

Laboratory Sample Identification:

Volatile Organic Compounds Units RAO (EPA 2009)

1,1,1‐Trichloroethane ug/L 200 µg/L

1,1‐Dichloroethane ug/L 2.4 µg/L*

1,1‐Dichloroethene ug/L 7 µg/L

1,2‐Dichloroethane ug/L 5 µg/L

2‐Butanone ug/L 7100 µg/L*

Acetone ug/L 22000 µg/L*

Benzene ug/L 5 µg/L

Chloroethane ug/L 21000 µg/L*

cis‐1,2‐Dichloroethene ug/L 70 µg/L

Ethylbenzene ug/L 700 µg/L

Methylene Chloride ug/L 5 µg/L

Styrene ug/L 100 µg/L

Tetrachloroethene ug/L 5 µg/L

Toluene ug/L 1000 µg/L

trans‐1,2‐Dichloroethene ug/L 100 µg/L

Trichloroethene ug/L 5 µg/L

Vinyl Chloride ug/L 2 µg/L

Xylenes, Total ug/L 10000 µg/L

General Chemistry

Alkalinity, Total (As CaCO3) mg/L NA

Chloride (As Cl) mg/L NA

Ethane ug/L NA

Ethene ug/L NA

Ferrous Iron mg/L NA

Methane ug/L NA

Nitrogen, Nitrate (As N) mg/L NA

Sulfate (As SO4) mg/L NA

Sulfide mg/L NA

Total Organic Carbon mg/L NA

Notes:

NA = Not applicable

NR = Not reported

Bold indicates the analyte was detected in the groundwater sample.

Shading indicates the analyte was detected above the MCL.

Validation Codes:

UJ     Estimated. The analyte was not detected above the MDL; however, 

the MDL is approximate, and may or may not represent the actual limit of 

detection.

UB     Undetected due to blank contamination. The analyte was detected in 

the sample and in an associated method, field, or trip blank. The quantity 

of the analyte is deemed undetected because it falls below the 95‐percent 

confidence interval (five times the blank concentration). The analyte 

concentration is potentially the result of contamination.

Matrix:

U       Undetected. The analyte was analyzed for but not detected at a 

concentration equal to or greater than the laboratory reporting limit.

J        Estimated. The analyte was below the stated reporting limit, but 

greater than the method detection limit (MDL), or there is an analytical 

bias.

* RAO = Remedial action objective (If no maximum contaminant level 

[MCL] was available for the analyte, then the December 2009 EPA regional 

screening levels [RSLs] [tap water] were used.)

MW‐08 MW‐08 MW‐13 PZ‐01

ISCO ISCO MNA ISCO

6/15/2016 6/15/2016 6/14/2016 6/16/2016

ADDV‐007 ADDV‐007‐DL ADDV‐008 ADDV‐043

Water Water Water Water

280‐84538‐9 280‐84538‐9 280‐84495‐4 280‐84597‐5

20 U NR 1 U NR

20 U NR 1 U NR

20 U NR 1 U NR

20 U NR 1 U NR

120 U NR 6 U NR

200 U NR 10 U NR

20 U NR 1 U NR

40 U NR 0.62 J NR

NR 1700 = 1 U NR

20 U NR 1 U NR

27 J NR 0.39 UB NR

20 U NR 1 U NR

NR 1700 = 1 U NR

20 U NR 1 U NR

6.6 J NR 1 U NR

130 = NR 1 U NR

460 = NR 1 U NR

40 U NR 2 U NR

NR NR 520 = NR

7.1 = NR 44 = 95 J

NR NR 8.2 J NR

NR NR 15 U NR

NR NR 0.2 UJ NR

NR NR 27000 = NR

NR NR 0.5 U NR

NR NR 0.49 J NR

NR NR 1 U NR

5.7 = NR 9 = NR

Page 4 of 4



Table 3‐3. Summary Statistics for Volatile Organic Compounds – June 2016 Data
THAN Davenport Site, 2040 West River Drive 

Analyte

Total 

Samples Detects

Non‐

Detects

Detect Freq.

(%)

Min

(µg/L)

Max

(µg/L)

Mean

(µg/L)

Median

(µg/L)

1,1,1‐Trichloroethane 36 19 17 53 0.08 8,900 958 1.60

1,1‐Dichloroethanea 36 28 8 78 0.11 12,000 659 25.8

1,1‐Dichloroethene 36 16 20 44 0.12 1,200 110 0.73
1,2‐Dichloroethane 36 2 34 6 0.07 65.0 4.15 0.26
2‐Butanone 36 0 36 0 1.00 1,000 62.6 3.00
Acetone 36 8 28 22 0.95 950 61.6 4.78
Benzene 36 12 24 33 0.08 80.0 11.6 1.05
Chloroethane 36 11 25 31 0.21 2,700 195 3.08

cis‐1,2‐Dichloroethenea 36 28 8 78 0.08 210,000 16,064 25

Ethylbenzene 36 14 22 39 0.08 4,200 308 0.44
Methylene Chloride 36 9 27 25 0.16 2,000 74 0.49
Styrene 36 1 35 3 0.09 85.0 5.85 0.26
Tetrachloroethene 36 12 24 33 0.10 18,000 640 0.44
Toluene 36 16 20 44 0.09 55,000 2,513 0.44
trans‐1,2‐Dichloroethene 36 20 16 56 0.08 510 27.1 1.00
Trichloroethene 36 14 22 39 0.08 3,800 155 0.93

Vinyl Chloridea 36 23 13 64 0.05 31,000 2,315 20

Xylenes, Total 36 14 22 39 0.10 21,000 1,226 0.43
Notes:
µg/L = micrograms per liter

a The three VOC constituents with the highest frequency of detection compared with other individual compounds

Summary statistics (minimum, maximum, and mean) calculated using normal sample results and assuming a proxy value of 

one‐half the method detection limit for non‐detect values.
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Table 3‐4. Mann‐Kendall Trend Analysis for Total Volatile Organic Compounds – Planar Areas
THAN Davenport Site, 2040 West River Drive

Contour Line/Resultant Area for 

which Trend is Evaluated/Noted

Mann‐Kendall

Result Area Trend Stability

10‐µg/L Contour Line Area 99.9% (sig -) Decreasing NA

100‐µg/L Contour Line Area 100.0% (sig -) Decreasing NA

1,000‐µg/L Contour Line Area 100.0% (sig -) Decreasing NA

10,000‐µg/L Contour Line Area 100.0% (sig -) Decreasing NA

100,000‐µg/L Contour Line Area 100.0% (sig -) Decreasing NA

Notes:
sig = significance
NA = Not applicable
 ‐ = decreasing
+ = increasing
Trend analysis performed using Mann‐Kendall single‐tailed test at 0.05 significance level.

If planar area trends exhibit "no trend" at the 95% confidence level, concentrations are deemed stable when the coefficient of variation (COV) is 

equal to or less than one. The COV is a relative measure of variation in the groundwater concentration data, and can be affected by the magnitude 

of the concentrations. As such, concentrations that are relatively "high" can include significant variation while exhibiting a small COV. While there is 

no objective basis for using a particular value of COV to determine stability, values greater than 1 indicate that the data exhibit a greater detail of 

scatter about the mean. 
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Table 3‐5. Mann‐Kendall Increasing Trends Summary

THAN Davenport Site, 2040 West River Drive

Monitored Zone

Increasing trend 

for Total VOCsb

PCE TCE TCA111 MC DCE12C VC

Onsite

BW‐05a Shallow Bedrock ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

BW‐27 Shallow Bedrock ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ X X

BW‐37 Shallow Bedrock ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ X

Offsite
BW‐14 Shallow Bedrock ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ X

Notes:

‐‐ = increasing trend not identified for this parameter

DCE12C = cis‐ 1,2‐Dichloroethene

MC = methylene chloride

PCE = tetrachloroethene

TCA111 = 1,1,1 trichloroethane

TCE = trichloroethene

VC = vinyl chloride

CVOC = chlorinated volatile organic compound

VOC = volatile organic compound

bIncreasing trends for total VOCs are summarized based upon the data analysis presented in text Section 3.2.3.1.
cIncreasing trends for individual CVOC parent compounds are summarized based upon the data analysis presented in text  Section 3.2.3.2.
dIncreasing trends for individual CVOC daughter products are summarized based upon the data analysis presented in Table G‐1, Appendix G. 

Increasing trend for Individual 

CVOC Daughter ProductdMonitoring Wella

Total VOCs include the sum of 1,1,1‐trichloroethane; 1,1‐dichloroethane; 1,1‐dichloroethene; 1,2‐dichloroethane; 2‐butanone; acetone; benzene; 

chloroethane; cis‐1,2‐dichloroethene; ethylbenzene; methylene chloride; styrene; tetrachloroethene; toluene; trichloroethene; trans‐1,2‐dichloroethene; 

vinyl chloride; and xylenes.

Increasing trend for Individual CVOC 

Parent Compoundc

aThe Mann‐Kendall trend analysis initially identified an increasing trend for vinyl chloride at BW‐05; however, after additional evaluation (Table G‐1, Appendix G) it should 

be noted this well has a stable trend for vinyl chloride. 
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Table 3‐6. Total VOC Concentration Trends at Individual Wells Using Mann‐Kendall Trend Analysis

THAN Davenport Site, 2040 West River Drive

Well Total Samples Monitored Zone

Detection 

Frequency (%)

Mann‐Kendall 

Result

Mann‐Kendall 

Trend
Stability Last Sample 

Date
ISCO Monitoring Wells
BW‐03/BW‐03R 21 Shallow Bedrock 100 67.5% (+) No Trend Stable Jun‐16

BW‐04 17 Shallow Bedrock 100 100.0% (sig ‐) Decreasing NA Jun‐11

BW‐05 15 Shallow Bedrock 100 99.0% (sig ‐) Decreasing NA Jun‐10

BW‐06 12 Shallow Bedrock 100 100.0% (sig ‐) Decreasing NA Jun‐16

BW‐16 16 Shallow Bedrock 100 91.9% (‐) No Trend Stable Jun‐16

BW‐23‐125' 22 Intermediate Bedrock 100 100.0% (sig ‐) Decreasing NA Jun‐16

BW‐23‐390' 22 Deep Bedrock 100 100.0% (sig ‐) Decreasing NA Jun‐16

BW‐23‐50' 22 Shallow Bedrock 100 100.0% (sig ‐) Decreasing NA Jun‐16

BW‐27 14 Shallow Bedrock 100 62.6% (‐) No Trend Stable Jun‐16

BW‐28 8 Shallow Bedrock 100 80.1% (‐) No Trend Stable Jun‐16

BW‐31 12 Shallow Bedrock 100 99.3% (sig ‐) Decreasing NA Jun‐16

BW‐33 14 Shallow Bedrock 100 92.1% (‐) No Trend Stable Jun‐16

BW‐34 14 Shallow Bedrock 100 100.0% (sig ‐) Decreasing NA Jun‐16

BW‐35 12 Shallow Bedrock 100 84.5% (‐) No Trend Stable Jun‐16

BW‐37 13 Shallow Bedrock 100 99.9% (sig ‐) Decreasing NA Jun‐16

MW‐03 14 Unconsolidated 100 99.9% (sig ‐) Decreasing NA Jun‐16

MW‐04 20 Unconsolidated 100 100.0% (sig ‐) Decreasing NA Jun‐16

MW‐05 19 Unconsolidated 100 73.6% (‐) No Trend Not Stable Jun‐16

MW‐06 7 Unconsolidated 100 98.5% (sig ‐) Decreasing NA Jun‐16

MW‐08 18 Unconsolidated 100 100.0% (sig ‐) Decreasing NA Jun‐16

PZ‐01 14 Shallow Bedrock 100 99.3% (sig ‐) Decreasing NA Dec‐14
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Table 3‐6. Total VOC Concentration Trends at Individual Wells Using Mann‐Kendall Trend Analysis

THAN Davenport Site, 2040 West River Drive

Well Total Samples Monitored Zone

Detection 

Frequency (%)

Mann‐Kendall 

Result

Mann‐Kendall 

Trend
Stability Last Sample 

Date

MNA Monitoring Wells
BW‐01 23 Shallow Bedrock 100 100.0% (sig ‐) Decreasing NA Jun‐16

BW‐02 11 Shallow Bedrock 100 89.1% (‐) No Trend Stable Jun‐16

BW‐09 20 Shallow Bedrock 95 99.9% (sig ‐) Decreasing NA Jun‐16

BW‐11 19 Shallow Bedrock 100 99.7% (sig ‐) Decreasing NA Jun‐16

BW‐13 21 Shallow Bedrock 62 98.1% (sig ‐) Decreasing NA Jun‐16

BW‐14 10 Shallow Bedrock 100 81.0% (+) No Trend Stable Jun‐16

BW‐15 10 Shallow Bedrock 100 100.0% (sig ‐) Decreasing NA Jun‐16

BW‐18 21 Shallow Bedrock 24 NA >50% ND NA Jun‐16

BW‐19 19 Shallow Bedrock 89 99.5% (sig ‐) Decreasing NA Jun‐16

BW‐21 18 Intermediate Bedrock 50 100.0% (sig ‐) Decreasing NA Jun‐16

BW‐24‐390' 18 Deep Bedrock 78 99.7% (sig ‐) Decreasing NA Jun‐16

BW‐25 18 Shallow Bedrock 100 53.0% (+) No Trend Stable Jun‐16

BW‐26‐395' 11 Deep Bedrock 100 100.0% (sig ‐) Decreasing NA Jun‐16

BW‐26‐65' 13 Intermediate Bedrock 100 66.2% (‐) No Trend Stable Jun‐16

BW‐26‐85' 13 Intermediate Bedrock 100 91.8% (‐) No Trend Stable Jun‐16

MW‐01 20 Unconsolidated 15 NA >50% ND NA Jun‐16

MW‐07 9 Unconsolidated 100 100.0% (sig ‐) Decreasing NA Jun‐16

MW‐13 8 Unconsolidated 75 92.8% (‐) No Trend Not Stable Jun‐16

Notes:

% = percent

NA = not applicable 

>50% ND = greater than 50 percent non‐detects

sig = significance

 ‐ = decreasing

+ = increasing

Trend analysis performed using Mann‐Kendall single‐tailed test at 0.05 significance level.

For monitoring points exhibiting no trend at the 95% confidence level, concentrations are deemed stable if the coefficient of variation (COV) is equal to or less than one. The 

COV is a relative measure of variation in the groundwater concentration data, and can be affected by the magnitude of the concentrations. As such, concentrations that are 

high can include significant variation while exhibiting a small COV. While there is no objective basis for using a particular value of COV to determine stability, values greater than 

1 indicate that the data exhibit a greater detail of scatter about the mean. 

Total VOCs include 1,1,1‐trichloroethane; 1,1‐dichloroethane; 1,1‐dichloroethene; 1,2‐dichloroethane; 2‐butanone; acetone; benzene; chloroethane; cis‐1,2‐dichloroethene; 

ethylbenzene; methylene chloride; styrene; tetrachloroethene; toluene; trichloroethene; trans‐1,2‐dichloroethene; vinyl chloride; and xylenes.
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Table 3‐7. Evaluation of Current and Future Biodegradation for Wells with Increasing CVOC Daughter Compound Trends in 2016

THAN Davenport Site, 2040 West River Drive

Monitoring Well

Increasing Concentration 

Trend for CVOC Daughter 

Products a

Stable or 

Decreasing Trends 

of Total VOCs b

Ethene, 

Ethane, and/or 

Methane 

detected c

Elevated 

Chloride 

Concentrationsc

Reducing 

Geochemical 

Environment d

Located 

Downgradient of 

or Within the ROI 

of ISCO 

Treatment Arease
Aromatic Compounds 

Detected c

Onsite

BW‐27 Shallow Bedrock Increasing trends for VC and 

DCE12C 

Yes NS Yes NS Yes Yes

BW‐37 Shallow Bedrock Increasing trend for DCE12C Yes NS Yes NS Yes Yes

Offsite

BW‐14 Shallow Bedrock Increasing trend VC Yes Yes Yes Yes Yes Yes

Notes:

DCE12C = cis, 1‐2 dichloroethene

VC = vinyl chloride
aIncreasing trends for individual CVOC daughter products are summarized in Table G‐1 in Appendix G.
bIncreasing trends for total VOCs are summarized based upon the data analysis presented in Section 3.2.3.1 of the report text. 
cJune 2016 analytical results are presented in Table 3‐2.
dReducing environment described by field parameters in Table 3‐1 and geochemical parameters (offsite wells only) in Table 3‐2.
eISCO treatment areas are presented on Figure 2‐1.

NS = Not sampled for the indicated parameter(s). In accordance with the long‐term groundwater monitoring plan (LTMP), only offsite LTMP monitoring wells are sampled for MNA parameters, which 

include field parameters, alkalinity, ethane, ethene, methane, ferrous iron, nitrate, sulfate, and sulfide.

ROI = radius of influence

ISCO = in situ chemical oxidation

MNA = monitored natural attenuation

Monitored Zone

Current Evidence of Biodegradation Data Supporting Future Biodegradation
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Table 3‐8. Individual VOC Compound Mass Estimate (kg) – LTMP Monitoring Wells (Onsite and Offsite Wells)

THAN Davenport Site, 2040 West River Drive

Massa 

(Kilograms) Jun‐05 Jun‐06 Oct‐07 Jul‐08 Jun‐09 Jun‐10 Jun‐11 Jun‐12 Jun‐13 Jun‐14 Jun‐15 Jun‐16

CVOC Parent Compounds
1,1,1 trichloroethane 2425 2933 1881 2286 1445 1268 1060 1076 549 586 280 216

Methylene Chloride 510 463 322 674 336 210 156 145 14 608 25 10

Tetrachloroethene 1265 1424 1164 912 834 867 680 708 204 165 143 161

Trichloroethene 935 1000 844 551 347 263 183 192 76 313 38 38

CVOC Daughter Products
cis‐1,2‐Dichloroethene 9731 9979 11426 12108 9398 7243 7076 7386 5226 6216 4178 4191

trans‐1,2‐Dichloroethene 4 44 4 0 0 0 0 4 22 4 7 7

1,1‐Dichloroethene 111 105 81 84 83 73 79 91 56 49 36 32

Vinyl Chloride 1234 1179 1321 1044 1093 784 670 1253 1122 1103 558 838

1,1‐Dichloroethane 598 504 541 435 432 342 312 477 426 402 284 244

1,2‐Dichloroethane 0 0 0 0 0 0 0 0 2 0 0 0

Chloroethane 23 50 48 37 71 108 83 39 71 75 86 87

Aromatics
Benzene 3 4 2 3 2 2 1 2 6 2 3 3

Toluene 3902 3988 4010 4589 3668 3406 2609 2506 1369 1814 1002 958

Ethylbenzene 239 233 282 263 314 225 216 224 160 191 124 122

Xylenes 727 742 810 825 929 795 763 765 458 638 402 414

Styrene 3 16 3 0 0 51 0 0 2 0 0 0

Other Compounds
Acetone 2 58 0 17 0 0 0 0 0 0 0 3

2‐Butanone 0 0 0 0 0 0 0 0 7 0 0 0

Total Mass 21711 22721 22739 23828 18952 15637 13889 14867 9769 12166 7167 7325

Notes:
aThe Theissen method, a method of weighting data from non‐uniformly distributed collection points (Fetter, C.W. 2004. Applied Hydrogeology, Fourth Edition . Merrill Publishing), 

  was used to evaluate CVOC mass versus time. The CVOC mass associated with each well was estimated by: M = C(ADn)

  Where M = contaminant mass

              C = Measured concentration

              A = Area of polygon (i.e., area of influence of well)

              D = Depth of groundwater (thickness)

              n = porosity

Petroleum‐related VOC benzene is not a site‐related constituent; however, it is included as part of the annual sampling
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Table 3‐9. Individual VOC Compound Mass Estimate (kg) – Onsite Monitoring Wells

THAN Davenport Site, 2040 West River Drive

Massa 

(Kilograms) Jun‐05 Jun‐06 Oct‐07 Jul‐08 Jun‐09 Jun‐10 Jun‐11 Jun‐12 Jun‐13 Jun‐14 Jun‐15 Jun‐16

CVOC Parent Compounds
1,1,1 trichloroethane 314 324 303 283 91 72 53 55 56 59 35 24

Methylene Chloride 72 71 69 103 52 38 14 13 3 214 10 2

Tetrachloroethene 167 170 165 100 54 71 39 46 34 27 22 26

Trichloroethene 173 174 171 81 40 27 12 13 15 65 6 7

CVOC Daughter Products
cis‐1,2‐Dichloroethene 654 655 696 779 528 437 387 368 430 503 412 423

trans‐1,2‐Dichloroethene 1 2 1 0 0 0 0 1 1 1 1 1

1,1‐Dichloroethene 19 19 18 14 3 4 3 4 5 3 4 3

Vinyl Chloride 56.4 53.1 56.9 62.4 58.1 48.7 32.1 36.5 37.8 46.9 39 45

1,1‐Dichloroethane 27.0 24.8 26.1 29.0 22.2 18.3 15.2 18.0 15.5 17.2 14 12

1,2‐Dichloroethane 0 0 0 0 0 0 0 0 0 0 0 0

Chloroethane 1 1 1 1 1 1 1 1 1 1 1 1

Aromatics
Benzene 0 0 0 0 0 0 0 0 0 0 0 0

Toluene 236 234 233 262 142 151 89 44 30 56 23 10

Ethylbenzene 13 12 13 14 11 10 10 7 7 8 5 4

Xylenes 46 46 47 50 35 33 29 22 20 38 15 13

Styrene 1 1 1 0 0 1 0 0 0 0 0 0

Other Compounds
Acetone 0 1 0 7 0 0 0 0 0 0 0 0

2‐Butanone 0 0 0 0 0 0 0 0 0 0 0 0

Total Mass 1778 1789 1801 1784 1037 911 683 627 656 1038 587 571

Notes:
aThe Theissen method, a method of weighting data from non‐uniformly distributed collection points (Fetter, C.W. 2004. Applied Hydrogeology, Fourth Edition . Merrill Publishing), 

  was used to evaluate CVOC mass versus time. The CVOC mass associated with each well was estimated by: M = C(ADn)

  Where M = contaminant mass

              C = Measured concentration

              A = Area of polygon (i.e., area of influence of well)

              D = Depth of groundwater (thickness)

              n = porosity

Petroleum‐related VOC benzene is not a site‐related constituent; however it is included as part of the annual sampling
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Table 3‐10. Screening for Anaerobic Biodegradation Processes and Interpretation of Screening Results in the Shallow Bedrock Zone

THAN Davenport Site, 2040 West River Drive 

Units

Volatile Organics

Total BTEX  µg/L >100 µg/L 3/6 ND 80,263 2/6 2 0

  Benzene µg/L ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

  Ethylbenzene µg/L ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

  Toluene µg/L ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

  Xylenes, Total µg/L ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

1,1,1‐Trichloroethane  µg/L NA if released material 1/6 ND 8,300 NA Material released. NA NA

Dichloroethane  µg/L * 4/6 ND 12,000 4/6 2 2

  1,1‐Dichloroethane µg/L ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

  1,2‐Dichloroethane µg/L ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Chloroethane  µg/L * 1/6 ND 2700 1/6

Daughter product of DCA or 

VC under reducing 

conditions.

2 0

Dichloroethene   µg/L * 4/6 ND 111,291 4/6 2 2

  cis‐1,2‐Dichloroethene µg/L ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

  trans‐1,2‐Dichloroethene µg/L ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

  1,1‐Dichloroethene µg/L ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Tetrachloroethene  µg/L NA if released material 0/6 ND ND 0/6 Material released. NA NA

Trichloroethene µg/L NA if released material 0/6 ND ND 0/6 Material released. NA NA

Trichloroethene  µg/L * 0/6 ND ND 0/6 Daughter product of PCE. NA 0

Vinyl Chloride  µg/L * 4/6 ND 31,000 4/6 Daughter product of DCE. 2 2

Carbon and energy source; 

drives dechlorination.

Daughter product of TCE; If 

cis is > 80% of total DCE it is 

likely a daughter product, 

1,1DCE can be chemical 

reaction product of TCA.

Daughter product of TCA 

under reducing conditions.

Interpretationa Valuea

Points 

Awarded for 

2016 

Shallow 

Bedrock 

Zone
a,b

Preferred Concentration 

Indicating Anaerobic 

Biodegradation
a

Frequency 

of Detection

Range in Concentration:  

units consistent with 

"preferred 

Concentration" column

Number of 

Samples in  

Preferred 

Concentrati

on Range
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Table 3‐10. Screening for Anaerobic Biodegradation Processes and Interpretation of Screening Results in the Shallow Bedrock Zone

THAN Davenport Site, 2040 West River Drive 

Units Interpretationa Valuea

Points 

Awarded for 

2016 

Shallow 

Bedrock 

Zone
a,b

Preferred Concentration 

Indicating Anaerobic 

Biodegradation
a

Frequency 

of Detection

Range in Concentration:  

units consistent with 

"preferred 

Concentration" column

Number of 

Samples in  

Preferred 

Concentrati

on Range

General Chemistry

Alkalinity, Total (As CaCO3) mg/L
> 2x background (>680 

mg/L)
6/6 310 580 0/6

Results from interaction 

between CO2 and aquifer 

materials.

1 0

Chloride (As Cl) mg/L > 2x background (>76 mg/L) 6/6 26 420 5/6
Daughter product of organic 

chlorine.
2 2

Ethane µg/L 4/6 ND 13,000
Daughter product of 

VC/ethene.

Ethene µg/L 4/6 ND 5,000
Daughter product of 

VC/ethene.

Ferrous Iron (Iron II) mg/L >1 mg/L 4/6 ND 3.1 2/6

Reductive pathway possible; 

VC may be oxidized under 

Fe (III)‐reducing conditions.

3 0

Methane mg/L >500 µg/L 6/6 240 18,000 3/6
Ultimate reductive daughter 

product, VC accumulates.
3 3

Nitrogen, Nitrate (As N) mg/L <1 mg/L 0/6 ND ND 6/6

At higher concentrations, 

may compete with reductive 

pathway.

2 2

Sulfate (As SO4) mg/L <20 mg/L 5/6 ND 110 3/6

At higher concentrations, 

may compete with reductive 

pathway.

2 2

Sulfide mg/L > 1 mg/L 0/6 ND ND 0/6 Reductive pathway possible. 3 0

Total Organic Carbon mg/L > 20 mg/L 6/6 2 10 0/6

Carbon and energy source; 

drives dechlorination; can 

be natural or 

anthropogenic.

2 0

4/6 > 10 

µg/L;  2/6 > 

100 µg/L

2 or 3, 

respectively
2

Total Ethene, Ethane  is > 10 

µg/L, or >100 µg/L
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Table 3‐10. Screening for Anaerobic Biodegradation Processes and Interpretation of Screening Results in the Shallow Bedrock Zone

THAN Davenport Site, 2040 West River Drive 

Units Interpretationa Valuea

Points 

Awarded for 

2016 

Shallow 

Bedrock 

Zone
a,b

Preferred Concentration 

Indicating Anaerobic 

Biodegradation
a

Frequency 

of Detection

Range in Concentration:  

units consistent with 

"preferred 

Concentration" column

Number of 

Samples in  

Preferred 

Concentrati

on Range

Field Parameters

Dissolved Oxygen mg/L <0.5 mg/L 6/6 0.2 0.53 5/6

Tolerated, suppresses the 

reductive pathway at higher 

concentrations.

3 3

Dissolved Oxygen mg/L >5 mg/L 6/6 0.2 0.53 0/6
Not tolerated, however, VC 

may be oxidized aerobically.
‐3 0

Oxidation Reduction Potential millivolts < 50 mV 6/6 ‐155.9 ‐11.2 6/6 Reductive pathway possible.

Oxidation Reduction Potential millivolts < ‐100 mV 6/6 ‐155.9 ‐11.2 4/6 Reductive pathway likely.

pH pH units 5 < pH < 9 6/6 6.4 7.28 6/6
Optimal range for reductive 

pathway.
0 0

pH pH units 5 > pH > 9 6/6 6.4 7.28 0/6
Outside optimal range for 

reductive pathway.
‐2 0

Temperature °C > 20C 6/6 16.62 22.35 3/6
At T 20C, biochemical 

process is accelerated.
1 1

Notes: STRONG evidence for Biodegradation of Chlorinated Solvents
a: 23

a See Tables 2.3 and 2.4 in Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water , EPA/600/R‐98/128.
b Points awarded only when 50 percent or more of results for a particular parameter for the wells indicated were at the preferred concentration.

mg/L = milligrams per liter NA = not applicable

mV = millivolts µg/L = micrograms per liter

ND = not detected

BTEX concentration is the sum of the detected concentrations only.

*If the constituent is detected in at least half of the wells within the zone of affected groundwater, points are assigned.

Wells BW‐01 and BW‐18 used as upgradient background wells for the shallow bedrock zone and therefore not used in screening table. Wells BW‐09 and BW‐11 are cross‐gradient of the site 

and therefore not used in the screening table.

1 or 2, 

respectively
2
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Table 3‐11. Permanganate Observation Summary for Onsite LTMP Monitoring Wells
THAN Davenport Site, 2040 West River Drive 

Well ID Well Screen Zone

Approximate 

Horizontal Distance 

Away from Closest 

Upgradient Injection 

Well (ft)

Permanganate Observed during June 

2016 Annual Sampling Activites?

June 2016 Permanganate 

Concentrations (mg/L)
a,b

Onsite Wells
BW‐04 Shallow Bedrock 20 Purple coloring observed in 

groundwater at the time of sampling.

74,240

BW‐05 Shallow Bedrock 45 Purple coloring observed in 

groundwater at the time of sampling.

1,336

BW‐28 Shallow Bedrock 90 Purple coloring observed in 

groundwater during purging, but the 

groundwater was clear at the time of 

sampling.

0.0 (Visible Black Flakes)

BW‐29 Shallow Bedrock 60 Purple coloring observed on 

equipment during collection of water 

elevation measurements.

NA

BW‐30 Shallow Bedrock 40 Purple coloring observed on 

equipment during collection of water 

elevation measurements.

NA

ISCO‐PZ‐03 Shallow Bedrock 25 Purple coloring observed on 

equipment during collection of water 

elevation measurements.

NA

MW‐04 Unconsolidated 20 Purple coloring observed in 

groundwater during purging, but the 

groundwater was clear at the time of 

sampling.

0.2 (Visibly Clear)

PZ‐01 Shallow Bedrock 40 Purple coloring observed in 

groundwater at the time of sampling.

1,594

Notes:
‐‐ = Not measured.   mg/L = milligrams per liter

ft = feet NA = Not Applicable. Location not sampled.
a 
Permanganate concentrations were measured using a Hach DR 890 

b 
Locations where samples were visibly clear (not pink/purple), and had concentrations of permanganate measured of less than 5 mg/L are not 

believed to be impacted by permanganate. These measurements are within the range of error of the field spectrophotometer.  
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2040 W. River Drive

N
0 2000

Approx. Scale in Feet
Source: U.S.G.S. 7 1/2 minute
Quadrangle: Davenport East, 1991
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Figure 1-1
Regional Project Site Features

2040 West River Drive
Davenport, Iowa



@?

@?

@?

&.
&.

@A

@A

@A

@A

@A

&<

#

&.&.

&.&.

&.&.

&.&.

@?

@?

@?

@?

@?

@? @?

@?

&.&.

&.&.

@?

ISCO-IW01
ISCO-IW02

VAN METER INDUSTRIAL

MW-08

BW-05
PZ-01

BW-16
MW-03

BW-04

MAIN WAREHOUSE

FORMER DRUM
STORAGE AREA

RAILROAD
UNLOADING

MW-04

MIDWEST METALS

BW-06

MW-06

BW-23

 

 

MW-05

BLDG.
B

BLDG.
A

SURFACE
STORM 
DRAIN

FORMER OUTDOOR
TANK AREA

FORMER
STORAGE

AREA

Area 3

Area 4

Area 1

Area 2

Area 7
ISCO-IW03

ISCO-IW04

ISCO-IW06ISCO-IW05

ISCO-IW08

ISCO-IW07

ISCO-IW10
ISCO-IW09

BW-34BW-33

BW-35

BW-37

BW-27

BW-28

BW-31

ISCO-IW14
ISCO-IW13

ISCO-IW11
ISCO-IW12

Area 6

Area 5

BW-03R

Figure 2-1
ISCO Target Treatment Areas

2040 West River Drive
Davenport, Iowa

Legend
Sample Location
&. Existing Injection Well Pair
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@A Unconsolidated Monitoring Well
@? Bedrock Monitoring Well

Permanganate Injection Areas
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Note:  Only Long Term Monitoring Plan ISCO
performance monitoring locations and ISCO
injection well locations are shown on this figure.
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Notes:
1.  ISCO - InSitu Chemical Oxidation
2.  MNA - Monitored Natural Attenuation
3.  Well locations shown in gray-scale are not
     part of the long-term monitoring network.
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Figure 3-1
Unconsolidated Zone

June 2016 Potentiometric Surface
2040 West River Drive

Davenport, Iowa
MKE  \\LAKEFRONT\PROJ\THAN_DAVENPORT\GIS\MXD\2016\ANNUALREPORT\FIGURE 03-01 - UNCONSOLIDATED ZONE - JUNE 2016.MXD  MWACH 1/20/2017 1:54:38 PM

Notes:
1.  Water elevation data on June 14, 2016 from the Mississippi River at lock and Dam
     15 (Rock Island, IL) gauge was 552.60 ft. amsl. Source: U.S. Army Corps of
     Engineers (USACE). Water levels of Rivers and Lakes, Mississippi River at Lock
     and Dam 15 (Rock Island, IL), approximately 1 mile upstream of 2040 W. River 
     Drive. http://rivergages.mvr.usace.army.mil/WaterControl/
     stationinfo2.cfm, accessed on July 13, 2016.
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Shallow Bedrock

June 2016 Potentiometric Surface
2040 West River Drive

Davenport, Iowa
MKE  \\LAKEFRONT\PROJ\THAN_DAVENPORT\GIS\MXD\2016\ANNUALREPORT\FIGURE 03-02 - SHALLOW BEDROCK - JUNE 2016.MXD  MWACH 1/17/2017 4:36:29 PM

Legend
&. Injection Well
&< FluteTM Monitoring Well
# Piezometer
!U Pilot Boring
@A Unconsolidated Monitoring Well
&% Pump Test Location
@? Bedrock Monitoring Well

June 2016 Shallow Bedrock Potentiometric Contour (ft)

Notes:
1.  Water elevation data on June 14, 2016 from the Mississippi River at lock and Dam
     15 (Rock Island, IL) gauge was 552.60 ft. amsl. Source: U.S. Army Corps of
     Engineers (USACE). Water levels of Rivers and Lakes, Mississippi River at Lock
     and Dam 15 (Rock Island, IL), approximately 1 mile upstream of 2040 W. River 
     Drive. http://rivergages.mvr.usace.army.mil/WaterControl/stationinfo2.cfm, 
     accessed on July 13, 2016.
2.  Shallow bedrock wells BW-23-50' and PZ-01 are screeened in the lower portion 
     of the shallow bedrock aquifer and therefore water elevation data collected 
     at these locations is not used to generate the potentiometric surface map.
3.  The water levels for PZ-01 and BW-23-50' are excluded from contouring in 2016.
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2005 (Pre-soil treatment, pre-full scale ISCO injection conditions)

June 2016 (Current Conditions)

Figure 3-3
Total VOCs in Groundwater

2040 West River Drive
Davenport, Iowa

Total VOC Concentration
 Contours
 10 μg/L 
 100 μg/L 
 1,000 μg/L 
 10,000 μg/L
 100,000 μg/L

PR0119171125MKE \\MKEFPP01\groups\Publications\EE&S\THAN_Davenport_ARPR_Reports_Figures_PR0119171125MKE     01.19.17

Note:
Isosurfaces are based on the 3-D isovolume that was generated based on kriging of each data set using 
the GSLIB (Deutsch , C.V. and A.G. Journel, 1992 - GSLIB: Geostatistical Software Library and User's 
Guide. 2nd ed. Oxford University Press, New York.) and geostatistical algorithms as implemented within 
the Stanford Geostatistical Modeling Software version 2.1 (SGeMS) (Remy, N., A. Boucher, and J. Wu 
2009 - Applied Geostatisics with SGeMS:  A User's Guide.  Cambridge University).
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2005 (Pre-soil treatment, pre-full scale ISCO injection conditions)

June 2016 (Current Conditions)

Figure 3-4
Total CVOCs in Groundwater

2040 West River Drive
Davenport, Iowa

Total CVOC Concentration
 Contours
 10 μg/L 
 100 μg/L 
 1,000 μg/L 
 10,000 μg/L
 100,000 μg/L
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Total CVOC Concentration
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Notes:
Isosurfaces are based on the 3-D isovolume that was generated based on kriging of each data set using the GSLIB 
(Deutsch , C.V. and A.G. Journel, 1992 - GSLIB: Geostatistical Software Library and User's Guide. 2nd ed. Oxford 
University Press, New York.) and geostatistical algorithms as implemented within the Stanford Geostatistical Modeling 
Software version 2.1 (SGeMS) (Remy, N., A. Boucher, and J. Wu 2009 - Applied Geostatisics with SGeMS:  A User's 
Guide.  Cambridge University).
The total CVOCs concentration is the sum of 1,1,1-trichloroethane; tetrachloroethene; trichloroethylene; methylene 
chloride, 1,1-dichloroethane; 1,1-dichloroethene; 1,2-dichloroethane; cis-1,2-dichloroethene; trans-1,2-dichloroethene; 
chloroethane; and vinyl chloride.
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Figure 3-5
Extent of Monitoring Wells with Tetrachloroethene, Trichloroethene,

cis-1,2-Dichloroethene, and Vinyl Chloride RAO Exceedances in the
Shallow Bedrock Zone - June 2016

2040 West River Drive
Davenport, Iowa

MKE  \\LAKEFRONT\PROJ\THAN_DAVENPORT\GIS\MXD\2016\ARPR\FIGURE 03-05 - EXTENT OF MONITORING WELLS WITH PCE, TCE, CIS12DCE, AND VC RAO EXCEEDANCES - JUNE 2016.MXD  MWACH 1/17/2017 4:24:15 PM

Notes:
1.  RAO - Remedial Action Objective
2.  Well locations shown in gray-scale are not part of the 
     shallow bedrock zone long term monitoring network.
3.  For locations not sampled in June 2016, the most recent
     data was used to draw contours as follows: BW-05
     (June 2010), PZ-01 (December 2014), and BW-04 (June 
     2011).
4.  PCE - Tetrachloroethene
     TCE - Trichloroethene
     Cis12DCE - cis-1,2-Dichloroethene
     VC - Vinyl Chloride
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Figure 3-6
Ratio of CVOC Parent Compound Concentrations
to Total CVOC (Daughter+Parent) Concentrations

2040 West River Drive
Davenport, Iowa
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Notes:
1. Well locations shown in gray-scale are not part of the long-term
    monitoring network.
2. The percentage of total CVOC parent compounds was
    calculated taking the total concentrations detected of
    CVOC parent compounds (PCE, TCE, 111TCA and Methlylene
    Chloride) and dividing them by the total CVOCs detected
    (parent compounds plus daughter products). Daugher products 
    used in the calculation include: 11DCA, 11DCE,12DCA, 
    CIS12DCE, TRANS12DCE, Chloroethane, and Vinyl Chloride.
3. All values are reported in percent.
4.For locations not sampled in June 2016, the most recent data was
   used in the calculations as follows: BW-05 (June 2010), PZ-01
   (December 2014), and BW-04 (June 2011). 
5. All detections of VOCs at BW-01 and BW-11 in 2016 are less
    than the remedial action objectives (RAOs)
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2005 (Pre-soil treatment, pre-full scale ISCO injection conditions)

June 2016 (Current Conditions)

Figure 3-7
Total Aromatics in Groundwater

2040 West River Drive
Davenport, Iowa
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Notes:
Isosurfaces are based on the 3-D isovolume that was generated based on kriging of each data set using the GSLIB 
(Deutsch , C.V. and A.G. Journel, 1992 - GSLIB: Geostatistical Software Library and User's Guide. 2nd ed. Oxford 
University Press, New York.) and geostatistical algorithms as implemented within the Stanford Geostatistical Modeling 
Software version 2.1 (SGeMS) (Remy, N., A. Boucher, and J. Wu 2009 - Applied Geostatisics with SGeMS:  A User's 
Guide.  Cambridge University).

The total aromatics concentration is the sum of benzene, ethylbenzene, styrene, toluene, and total xylene concentrations.
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Notes:
1.  RAO - Remedial Action Objective
2.  Well locations shown in gray-scale are not part of the 
     shallow bedrock zone long term monitoring network.
3.  For locations not sampled in June 2016, the most recent
     data was used to draw contours as follows: BW-05
     (June 2010), PZ-01 (December 2014), and BW-04 (June 
     2011).

Figure 3-8
Extent of Monitoring Wells with Benzene, Toluene, Ethylbenzene,

and Xylenes RAO Exceedances in the Shallow Bedrock Zone
- June 2016

2040 West River Drive
Davenport, Iowa
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Figure 3-9
Percent Molarity Contribution of Individual Compounds at 

Offsite Locations with Ethane or Ethene Detections   
2040 West River Drive, 

Davenport, Iowa
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 APPENDIX A 

Photographic Log 

 
Photo 001: Looking northeast on the site towards Area 5 injection wells IW14 and IW13.   

 
Photo 002: Near monitoring well MW-04 looking southeast at the site.   
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Photo 003: Near the former drum storage area looking northwest on the site.   

 

Photo 004: To the east of the main warehouse looking southeast toward Building B. Repaired section of fence 
shown in photo. 
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Photo 005: To the southeast of Building B looking northwest towards the main warehouse. Replaced section of 
concrete shown in photo. 

 
Photo 006: To the southwest of Building A looking northeast at the site. 
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Photo 007: Sign posted at the entrance gate to the site in accordance with the Institutional Controls Plan (ICP). 

 
Photo 008: Near MW-37 looking south towards West River Drive. Replaced section of concrete shown in photo. 
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Appendix B. Monitoring Well Hydrographs – June 2003 to June 2016 Data   
THAN Davenport Site, 2040 West River Drive
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Table B‐1. June 2016 Horizontal Gradient and Velocity Summary
THAN Davenport Site, 2040 West River Drive

Monitoring Wells Nearest to Flow 

Lines Perpendicular to GW Elev. 

Contour Lines (highest 

elevation/lowest elevation) Monitoring Zone

Highest 

Groundwater 

Elevation (ft amsl)

Lowest 

Groundwater 

Elevation (ft amsl)

Distance 

Between 

Wells (ft)

Horizontal 

Gradient 

(ft/ft)

Hydraulic 

Conductivity 

(cm/sec) Porosity

Linear 

Groundwater 

Velocity (ft/year)

MW‐07/MW‐17 Unconsolidated 564.8 554.3 916 0.0114 2.70E‐06 0.38 0.08

MW‐08/MW‐06 Unconsolidated 564.5 561.7 335 0.0086 2.70E‐06 0.38 0.06

MW‐03/MW‐19 (near to) Unconsolidated 567.0 554.0 836 0.0156 2.70E‐06 0.38 0.11

MW‐07/MW‐17 Unconsolidated 564.8 554.3 867 0.0120 2.60E‐08 0.38 0.001

MW‐08/MW‐06 Unconsolidated 564.5 561.7 335 0.0086 2.60E‐08 0.38 0.001

MW‐03/MW‐19  (near to) Unconsolidated 567.0 554.0 836 0.0156 2.60E‐08 0.38 0.001

BW‐05/BW‐11 Shallow Bedrock Zone 565.8 555.2 889 0.0119 3.40E‐06 0.2 0.21

BW‐03R/BW‐13 Shallow Bedrock Zone 558.2 552.9 438 0.012 3.40E‐06 0.2 0.21

BW‐34/BW‐15 Shallow Bedrock Zone 566.4 553.8 460 0.0273 3.40E‐06 0.2 0.48

BW‐05/BW‐11 565.8 555.2 889 0.0119 4.70E‐04 0.2 29.02

BW‐03R/BW‐13 Shallow Bedrock Zone 558.2 552.9 438 0.0122 4.70E‐04 0.2 29.70

BW‐34/BW‐15 Shallow Bedrock Zone 566.4 553.8 460 0.027 4.70E‐04 0.2 66.40

BW‐23‐200'/BW‐26‐205' Intermediate Bedrock Zone NA NA NA NA 3.40E‐06 0.15 NA

BW‐24‐390'/BW‐23‐390' Deep Bedrock Zone NA NA NA NA 3.40E‐06 0.15 NA

Notes:

All elevations in feet above mean sea level.

ft = foot

ft amsl = feet above mean sea level

V = ki/n

v=average linear groundwater velocity

i = groundwater gradient (ft/ft) from June 2015 groundwater elevation map

k = hydraulic conductivity;  Unconsolidated Zone—laboratory results from the Final 2003 Site Investigation report appendix D max K and Min K selected, Shallow Bedrock Zone‐range from pumping test is 

3.4 X 10E‐06 to 4.7 X 10E‐04 cm/sec, Intermediate and Deep Bedrock Zones—lower value from shallow pump test range was 3.4 X 10E‐06 cm/sec.

n = porosity; Unconsolidated‐38 percent, which is an average of the laboratory results from the Final 2003 Site Investigation Report, Shallow Bedrock Zone–assumed 20 percent as a mid‐range for 

fractured limestone (from Fetter [2004]), Intermediate and Deep Bedrock Zones—assumed 15 percent for the Intermediate and Deep Bedrock Zones (from Fetter, C.W. 2004. Applied Hydrogeology, 

Fourth Edition . Merrill Publishing Company).

Estimates of hydraulic conductivity for unconsolidated material are derived from laboratory testing and represent vertical flow conditions based on laboratory methodology.  The hydraulic conductivities 

for the unconsolidated zone were applied to estimates of horizontal groundwater gradients to estimate horizontal groundwater velocities within this unit.  

NA = not applicable. The 2016 groundwater elevations in the intermediate zone (~200 feet deep) and deep zone (~400 feet deep) wells differ by very small ranges (0.23 feet and 0.39 feet, 

respectively)—these ranges are within measurement error for the FLUTeTM system, and that likely negates the accuracy of a calculated flow velocity.
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Table B‐2. June 2016 Vertical Gradient Summary

THAN Davenport Site, 2040 West River Drive

Well Pair Upper Monitoring Zone/Lower Monitoring Zone

Screen Midpoint Elevation 

Upper Zone Well

(ft amsl)

Screen Midpoint Elevation 

Lower Zone Well

(ft amsl)

Groundwater Elevation 

(ft amsl)

 June 2016 Upper Zone Well

Groundwater Elevation 

(ft amsl)

 June 2016 Lower Zone Well

Vertical 

Gradient (ft/ft) 

June 2016

Onsite
MW‐05/BW‐03 (BW‐03R) Unconsolidated Zone/Shallow Bedrock Zone 558.70 542.40 558.25 558.20 0.0031

BW‐03 (BW‐03R) /BW‐23‐50' Shallow Bedrock Zone/Shallow Bedrock Zone 542.40 507.86 558.20 556.58 0.0469

BW‐23‐50'/BW‐23‐90' Shallow Bedrock Zone/Intermediate Bedrock Zone 507.86 467.86 556.58 554.25 0.0583

BW‐23‐90'/BW‐23‐125' Intermediate Bedrock Zone/Intermediate Bedrock Zone 467.86 432.86 554.25 554.34 ‐0.0026

BW‐23‐125'/BW‐23‐200' Intermediate Bedrock Zone/Intermediate Bedrock Zone 432.86 357.86 554.34 554.25 0.0012

BW‐23‐200'/BW‐23‐290' Intermediate Bedrock Zone/Deep Bedrock Zone 357.86 267.86 554.25 554.24 0.0001

BW‐23‐290'/BW‐23‐390' Deep Bedrock Zone/Deep Bedrock Zone 267.86 167.86 554.24 554.44 ‐0.0020

Offsite
MW‐01/BW‐01 Unconsolidated Zone/Shallow Bedrock Zone 559.60 541.60 559.27 558.65 0.0344

BW‐25/BW‐26‐65' Shallow Bedrock Zone/Intermediate Bedrock Zone 531.08 494.81 551.14 554.00 ‐0.0789

BW‐26‐65'/BW‐26‐85' Intermediate Bedrock Zone/Intermediate Bedrock Zone 494.81 474.81 554.00 554.03 ‐0.0015

BW‐26‐85'/BW‐26‐205' Intermediate Bedrock Zone/Intermediate Bedrock Zone 474.81 354.81 554.03 554.09 ‐0.0005

BW‐26‐205'/BW‐26‐295' Intermediate Bedrock Zone/Deep Bedrock Zone 354.81 264.81 554.09 554.06 0.0003

BW‐26‐295'/BW‐26‐395' Deep Bedrock Zone/Deep Bedrock Zone 264.81 164.81 554.06 554.05 0.0001

Notes:

Negative values for vertical gradients indicate upward movement. Positive values indicate downward movement

All elevations in feet above mean sea level.

ft = foot

ft amsl = feet above mean sea level

If the groundwater elevation is lower than the screen midpoint interval for the unconsolidated zone monitoring wells, then the groundwater elevation is used in place of the 

screen midpoint for the distance calculation.

Page 1 of 1



Table B‐3. June 2016 Vertical Seepage Summary

THAN Davenport Site, 2040 West River Drive

Monitoring Wells         

(highest elevation/lowest 

elevation) Monitoring Zone

Gradient  

(cm/cm)

K 

(cm/sec) Porosity

vertical velocity 

(cm/sec)

vertical velocity 

(ft/day)

Vertical 

Seepage Rate 

(ft/year)

Onsite
MW‐05/BW‐03 (BW‐03R) Unconsolidated Zone/Shallow Bedrock Zone 0.0031 2.70E‐06 0.38 2.20E‐08 6.24E‐05 0.0228

MW‐05/BW‐03 (BW‐03R) Unconsolidated Zone/Shallow Bedrock Zone 0.0031 2.60E‐08 0.38 2.12E‐10 6.01E‐07 0.0002

Offsite
MW‐01/BW‐01 Unconsolidated Zone/Shallow Bedrock Zone 0.0344 2.70E‐06 0.38 2.44E‐07 6.93E‐04 0.2529

MW‐01/BW‐01 Unconsolidated Zone/Shallow Bedrock Zone 0.0344 2.60E‐08 0.38 2.35E‐09 6.67E‐06 0.0024

Notes:

V = ki/n

v = average vertical seepage rate

cm = centimeter

sec = second

ft = feet

n = porosity; average porosity used from the laboratory results from the Final 2003 Site Investigation Report, Appendix D.

k = hydraulic conductivity; laboratory results from the Final 2003 Site Investigation Report (Appendix D), max K and Min K selected.

I = groundwater gradient (ft/ft), downward gradients from MW‐01/BW‐01 and MW‐05/BW03 (BW‐03R) nests in 2015 between unconsolidated and shallow zones.
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Laboratory Reports 
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Definitions/Glossary
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Qualifiers

GC/MS VOA

Qualifier Description

E Result exceeded calibration range.

Qualifier

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

X Surrogate is outside control limits

F2 MS/MSD RPD exceeds control limits

F1 MS and/or MSD Recovery is outside acceptance limits.

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not 

applicable.
* RPD of the LCS and LCSD exceeds the control limits

GC VOA

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

P The %RPD between the primary and confirmation column/detector is >40%. The higher value has been reported

General Chemistry

Qualifier Description

HF Field parameter with a holding time of 15 minutes. Test performed by laboratory at client's request.

Qualifier

^ ICV,CCV,ICB,CCB, ISA, ISB, CRI, CRA, DLCK or MRL standard: Instrument related QC is outside acceptance limits.

B Compound was found in the blank and sample.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Denver
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Case Narrative
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84495-1
Project/Site: THAN Davenport, IA - June 2016

Job ID: 280-84495-1

Laboratory: TestAmerica Denver

Narrative

CASE NARRATIVE
Client: CH2M Hill, Inc.

Project: THAN Davenport, IA - June 2016

Report Number: 280-84495-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

RECEIPT
The samples were received on 6/15/2016 10:00 AM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperatures of the 2 coolers at receipt time were 1.1º C and 2.8º C.

The sample collection time on the container labels for sample ADDV-027 (280-84495-11) does not match the information listed on the 
chain of custody. The container labels list a collection time of 1127 while the chain of custody lists a collection time of 1137. The laboratory 
logged the sample collection time per the chain of custody and will proceed unless instructed otherwise. The client was notified on 

6/15/2016. On 6/16/2016, the client confirmed the sample collection time on the chain of custody is correct.

VOLATILE ORGANIC COMPOUNDS (GC-MS)
Samples ADDV-006 (280-84495-1)[4X], ADDV-006 (280-84495-1)[40X], ADDV-010 (280-84495-3)[4X], ADDV-010 (280-84495-3)[40X], 

ADDV-026 (280-84495-10)[100X], ADDV-026 (280-84495-10)[1000X], ADDV-028 (280-84495-12)[10X], ADDV-032 (280-84495-13)[40X], 
ADDV-032 (280-84495-13)[400X], ADDV-033 (280-84495-14)[200X], ADDV-033 (280-84495-14)[4X], ADDV-034 (280-84495-15)[2X] and 
ADDV-034 (280-84495-15)[20X] required dilution prior to analysis.  The reporting limits have been adjusted accordingly.

4-Bromofluorobenzene failed the surrogate recovery criteria high for ADDV-026 (280-84495-10) and ADDV-032 (280-84495-13). The 
associated samples were non-detect for the affected analytes; therefore, corrective action was deemed unnecessary.

The MS/MSD performed on sample ADDV-016 (280-84495-2) exhibited spike recoveries and RPD data outside QC control limits for 

1,1,1-Trichloroethane, 1,1-Dichloroethene and 1,2-Dichloroethane. The associated LCS was in control and demonstrates that operating 

procedures were in control. No further action was required.

1,1-Dichloroethene exceeded the RPD limit for LCSD 280-331154/5. The associated LCS/LCSD spike recoveries were in control and 

demonstrate that operating procedures were in control. No further action was required.

The MS/MSD associated with batch 280-331154 exhibited spike recoveries outside QC control limits for several analytes. The associated 
LCS/LCSD was in control and demonstrates that operating procedures were in control. No further action was required.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

DISSOLVED GASES
Analytes Acetylene/Ethane co-elute on one of the columns used for this analysis. As a result, there are no results reported for the 

%Difference in the concentration on the Form X.

Samples ADDV-016 (280-84495-2)[2X], ADDV-008 (280-84495-4)[3X], ADDV-032 (280-84495-13)[36X], ADDV-033 (280-84495-14)[18X] 

and ADDV-034 (280-84495-15)[18X] required dilution prior to analysis due to the nature of the sample matrix.  The reporting limits have 
been adjusted accordingly.

TestAmerica Denver
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Case Narrative
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84495-1
Project/Site: THAN Davenport, IA - June 2016

Job ID: 280-84495-1 (Continued)

Laboratory: TestAmerica Denver (Continued)

Ethene (ethylene) eluted outside the retention time window on the primary column for the following samples: ADDV-006 (280-84495-1), 

ADDV-010 (280-84495-3) and (280-84495-H-3 DU). This retention time shift is the result of matrix interference and data has been reported 
from the confirmation column which was unaffected by the matrix interference.

Ethane eluted outside the retention time window on the primary column for the following samples: ADDV-006 (280-84495-1), ADDV-016 
(280-84495-2), ADDV-024 (280-84495-7) and ADDV-029 (280-84495-17). This retention time shift is the result of matrix interference. 

Ethane is qualitatively confirmed on the confirmation column. However, since the confirmation column does not provide ethane 
quantitation due to coelution with acetylene, data has been reported from the primary column.  

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ALKALINITY
Alkalinity was detected in method blank MB 280-330602/31 at a level that was above the method detection limit but below the reporting 

limit. The value should be considered an estimate, and has been flagged.  If the associated sample reported a result above the MDL 

and/or RL, the result has been flagged. 

 Alkalinity was detected in method blank MB 280-330602/5 at a level that was above the method detection limit but below the reporting 

limit. The value should be considered an estimate, and has been flagged.  If the associated sample reported a result above the MDL 
and/or RL, the result has been flagged. 

The instrument blank for analytical batch 280-330602 contained Total Alkalinity at concentrations greater than the reporting limit; because 
the samples had concentrations greater than 10x the RL corrective action was deemed unnecessary.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ANIONS (48 HOURS)
No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ANIONS (28 DAYS)
Sample ADDV-032 (280-84495-13)[5X] required dilution prior to analysis.  The reporting limits have been adjusted accordingly.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

FERROUS IRON
No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TOTAL ORGANIC CARBON
No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

SULFIDE
No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica Denver
Page 5 of 61 6/29/2016

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Detection Summary
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-006 Lab Sample ID: 280-84495-1

1,1,1-Trichloroethane

RL

4.0 ug/L

MDL

0.64

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA424 8260B

1,1-Dichloroethane 4.0 ug/L0.88 Total/NA444 8260B

1,1-Dichloroethene 4.0 ug/L0.92 Total/NA44.7 8260B

cis-1,2-Dichloroethene 4.0 ug/L0.60 Total/NA4490 E 8260B

Methylene Chloride 8.0 ug/L1.3 Total/NA41.4 J 8260B

trans-1,2-Dichloroethene 4.0 ug/L0.60 Total/NA41.9 J 8260B

Trichloroethene 4.0 ug/L0.64 Total/NA42.4 J 8260B

Vinyl chloride 4.0 ug/L0.40 Total/NA4140 8260B

cis-1,2-Dichloroethene - DL 40 ug/L6.0 Total/NA40570 8260B

Methane 5.0 ug/L0.22 Total/NA176 RSK-175

Ethene 5.0 ug/L0.40 Total/NA13.4 J P RSK-175

Ethane 5.0 ug/L0.57 Total/NA121 RSK-175

Chloride 3.0 mg/L0.25 Total/NA127 300.0

Sulfate 5.0 mg/L0.23 Total/NA1190 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA13.4 9060

Alkalinity 5.0 mg/L1.1 Total/NA1360 B ^ SM 2320B

Client Sample ID: ADDV-016 Lab Sample ID: 280-84495-2

Acetone

RL

10 ug/L

MDL

1.9

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J6.7 8260B

Chloroethane 2.0 ug/L0.41 Total/NA10.94 J 8260B

Methane 10 ug/L0.44 Total/NA227000 RSK-175

Ethane 10 ug/L1.1 Total/NA212 RSK-175

Chloride 3.0 mg/L0.25 Total/NA146 300.0

Sulfate 5.0 mg/L0.23 Total/NA10.53 J 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA18.8 9060

Alkalinity 5.0 mg/L1.1 Total/NA1460 B ^ SM 2320B

Client Sample ID: ADDV-010 Lab Sample ID: 280-84495-3

1,1-Dichloroethane

RL

4.0 ug/L

MDL

0.88

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA4140 8260B

1,1-Dichloroethene 4.0 ug/L0.92 Total/NA46.4 8260B

cis-1,2-Dichloroethene 4.0 ug/L0.60 Total/NA4400 E 8260B

Methylene Chloride 8.0 ug/L1.3 Total/NA41.9 J 8260B

trans-1,2-Dichloroethene 4.0 ug/L0.60 Total/NA41.6 J 8260B

Vinyl chloride 4.0 ug/L0.40 Total/NA4170 8260B

cis-1,2-Dichloroethene - DL 40 ug/L6.0 Total/NA40410 8260B

Methane 5.0 ug/L0.22 Total/NA1260 RSK-175

Ethene 5.0 ug/L0.40 Total/NA194 RSK-175

Chloride 3.0 mg/L0.25 Total/NA1110 300.0

Sulfate 5.0 mg/L0.23 Total/NA152 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA12.0 9060

Alkalinity 5.0 mg/L1.1 Total/NA1310 B ^ SM 2320B

Client Sample ID: ADDV-008 Lab Sample ID: 280-84495-4

Chloroethane

RL

2.0 ug/L

MDL

0.41

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.62 8260B

TestAmerica Denver

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-008 (Continued) Lab Sample ID: 280-84495-4

Methylene Chloride

RL

2.0 ug/L

MDL

0.32

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.39 8260B

Methane 15 ug/L0.65 Total/NA327000 RSK-175

Ethane 15 ug/L1.7 Total/NA38.2 J RSK-175

Chloride 3.0 mg/L0.25 Total/NA144 300.0

Sulfate 5.0 mg/L0.23 Total/NA10.49 J 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA19.0 9060

Alkalinity 5.0 mg/L1.1 Total/NA1520 B ^ SM 2320B

Client Sample ID: ADDV-017 Lab Sample ID: 280-84495-5

1,1-Dichloroethane

RL

1.0 ug/L

MDL

0.22

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.23 8260B

cis-1,2-Dichloroethene 1.0 ug/L0.15 Total/NA11.1 8260B

Methylene Chloride 2.0 ug/L0.32 Total/NA10.33 J 8260B

Tetrachloroethene 1.0 ug/L0.20 Total/NA10.46 J 8260B

Trichloroethene 1.0 ug/L0.16 Total/NA10.56 J 8260B

Methane 5.0 ug/L0.22 Total/NA1170 RSK-175

Chloride 3.0 mg/L0.25 Total/NA119 300.0

Nitrate as N 0.50 mg/L0.042 Total/NA10.045 J 300.0

Sulfate 5.0 mg/L0.23 Total/NA155 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA13.2 9060

Alkalinity 5.0 mg/L1.1 Total/NA1360 B ^ SM 2320B

Client Sample ID: ADDV-025 Lab Sample ID: 280-84495-6

Methylene Chloride

RL

2.0 ug/L

MDL

0.32

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.32 8260B

Methane 5.0 ug/L0.22 Total/NA1120 RSK-175

Chloride 3.0 mg/L0.25 Total/NA13.2 300.0

Nitrate as N 0.50 mg/L0.042 Total/NA10.052 J 300.0

Sulfate 5.0 mg/L0.23 Total/NA16.2 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA11.1 9060

Alkalinity 5.0 mg/L1.1 Total/NA1400 B ^ SM 2320B

Ferrous Iron 0.20 mg/L0.021 Total/NA10.096 J HF SM3500_FE_D

Client Sample ID: ADDV-024 Lab Sample ID: 280-84495-7

Acetone

RL

10 ug/L

MDL

1.9

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J7.1 8260B

cis-1,2-Dichloroethene 1.0 ug/L0.15 Total/NA10.27 J 8260B

Methylene Chloride 2.0 ug/L0.32 Total/NA10.38 J 8260B

Methane 5.0 ug/L0.22 Total/NA18500 RSK-175

Ethane 5.0 ug/L0.57 Total/NA11.5 J RSK-175

Chloride 3.0 mg/L0.25 Total/NA126 300.0

Sulfate 5.0 mg/L0.23 Total/NA10.77 J 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA14.3 9060

Alkalinity 5.0 mg/L1.1 Total/NA1340 B ^ SM 2320B

Ferrous Iron 0.20 mg/L0.021 Total/NA10.057 J HF SM3500_FE_D

Client Sample ID: ADDV-047 Lab Sample ID: 280-84495-8

TestAmerica Denver

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-047 (Continued) Lab Sample ID: 280-84495-8

Methylene Chloride

RL

2.0 ug/L

MDL

0.32

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.51 8260B

Client Sample ID: ADDV-046 Lab Sample ID: 280-84495-9

Methylene Chloride

RL

2.0 ug/L

MDL

0.32

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.37 8260B

Client Sample ID: ADDV-026 Lab Sample ID: 280-84495-10

1,1,1-Trichloroethane

RL

100 ug/L

MDL

16

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA100390 8260B

1,1-Dichloroethane 100 ug/L22 Total/NA1002000 8260B

1,1-Dichloroethene 100 ug/L23 Total/NA100290 8260B

Benzene 100 ug/L16 Total/NA10021 J 8260B

cis-1,2-Dichloroethene 100 ug/L15 Total/NA10039000 E 8260B

Ethylbenzene 100 ug/L16 Total/NA1001100 8260B

m-Xylene & p-Xylene 200 ug/L34 Total/NA100510 8260B

o-Xylene 100 ug/L19 Total/NA100330 8260B

Toluene 100 ug/L17 Total/NA100640 8260B

trans-1,2-Dichloroethene 100 ug/L15 Total/NA10022 J 8260B

Vinyl chloride 100 ug/L10 Total/NA10012000 E 8260B

Xylenes, Total 200 ug/L19 Total/NA100840 8260B

cis-1,2-Dichloroethene - DL 1000 ug/L150 Total/NA100038000 8260B

Vinyl chloride - DL 1000 ug/L100 Total/NA100013000 8260B

Chloride 3.0 mg/L0.25 Total/NA1150 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA13.0 9060

Client Sample ID: ADDV-027 Lab Sample ID: 280-84495-11

1,1-Dichloroethane

RL

1.0 ug/L

MDL

0.22

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.98 8260B

Acetone 10 ug/L1.9 Total/NA128 8260B

Benzene 1.0 ug/L0.16 Total/NA13.0 8260B

Chloroethane 2.0 ug/L0.41 Total/NA125 8260B

cis-1,2-Dichloroethene 1.0 ug/L0.15 Total/NA11.3 8260B

Ethylbenzene 1.0 ug/L0.16 Total/NA10.47 J 8260B

Toluene 1.0 ug/L0.17 Total/NA10.46 J 8260B

trans-1,2-Dichloroethene 1.0 ug/L0.15 Total/NA10.37 J 8260B

Vinyl chloride 1.0 ug/L0.10 Total/NA11.1 8260B

Chloride 3.0 mg/L0.25 Total/NA136 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA11.8 9060

Client Sample ID: ADDV-028 Lab Sample ID: 280-84495-12

1,1-Dichloroethane

RL

1.0 ug/L

MDL

0.22

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1E95 8260B

1,1-Dichloroethene 1.0 ug/L0.23 Total/NA10.68 J 8260B

Benzene 1.0 ug/L0.16 Total/NA13.0 8260B

Chloroethane 2.0 ug/L0.41 Total/NA1170 E 8260B

cis-1,2-Dichloroethene 1.0 ug/L0.15 Total/NA1160 E 8260B

TestAmerica Denver

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-028 (Continued) Lab Sample ID: 280-84495-12

Ethylbenzene

RL

1.0 ug/L

MDL

0.16

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA149 8260B

Methylene Chloride 2.0 ug/L0.32 Total/NA10.62 J 8260B

m-Xylene & p-Xylene 2.0 ug/L0.34 Total/NA19.1 8260B

o-Xylene 1.0 ug/L0.19 Total/NA15.1 8260B

Toluene 1.0 ug/L0.17 Total/NA14.7 8260B

Vinyl chloride 1.0 ug/L0.10 Total/NA1260 E 8260B

Xylenes, Total 2.0 ug/L0.19 Total/NA114 8260B

1,1-Dichloroethane - DL 10 ug/L2.2 Total/NA1094 8260B

Chloroethane - DL 20 ug/L4.1 Total/NA10170 8260B

cis-1,2-Dichloroethene - DL 10 ug/L1.5 Total/NA10150 8260B

Vinyl chloride - DL 10 ug/L1.0 Total/NA10270 8260B

Chloride 3.0 mg/L0.25 Total/NA116 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA14.8 9060

Client Sample ID: ADDV-032 Lab Sample ID: 280-84495-13

1,1,1-Trichloroethane

RL

40 ug/L

MDL

6.4

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA40J12 8260B

1,1-Dichloroethane 40 ug/L8.8 Total/NA40270 8260B

Benzene 40 ug/L6.4 Total/NA4043 8260B

Chloroethane 80 ug/L16 Total/NA401700 8260B

cis-1,2-Dichloroethene 40 ug/L6.0 Total/NA4032 J 8260B

Ethylbenzene 40 ug/L6.4 Total/NA40650 8260B

m-Xylene & p-Xylene 80 ug/L14 Total/NA401400 8260B

o-Xylene 40 ug/L7.6 Total/NA40450 8260B

Toluene 40 ug/L6.8 Total/NA408400 E 8260B

trans-1,2-Dichloroethene 40 ug/L6.0 Total/NA407.1 J 8260B

Vinyl chloride 40 ug/L4.0 Total/NA40120 8260B

Xylenes, Total 80 ug/L7.6 Total/NA401900 8260B

Toluene - DL 400 ug/L68 Total/NA40011000 8260B

Methane 180 ug/L7.8 Total/NA365000 RSK-175

Ethene 180 ug/L14 Total/NA3612000 RSK-175

Ethane 180 ug/L21 Total/NA361700 RSK-175

Chloride 15 mg/L1.3 Total/NA5220 300.0

Sulfate 5.0 mg/L0.23 Total/NA11.2 J 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA112 9060

Alkalinity 5.0 mg/L1.1 Total/NA1540 B ^ SM 2320B

Sulfide 1.0 mg/L0.50 Total/NA17.0 SM 4500 S2 F

Client Sample ID: ADDV-033 Lab Sample ID: 280-84495-14

1,1,1-Trichloroethane

RL

4.0 ug/L

MDL

0.64

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA4J1.8 8260B

1,1-Dichloroethane 4.0 ug/L0.88 Total/NA453 8260B

Benzene 4.0 ug/L0.64 Total/NA421 8260B

Chloroethane 8.0 ug/L1.6 Total/NA4730 E 8260B

cis-1,2-Dichloroethene 4.0 ug/L0.60 Total/NA413 8260B

Ethylbenzene 4.0 ug/L0.64 Total/NA4300 E 8260B

Methylene Chloride 8.0 ug/L1.3 Total/NA41.4 J 8260B

m-Xylene & p-Xylene 8.0 ug/L1.4 Total/NA4670 E 8260B

TestAmerica Denver

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-033 (Continued) Lab Sample ID: 280-84495-14

o-Xylene

RL

4.0 ug/L

MDL

0.76

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA4210 8260B

Toluene 4.0 ug/L0.68 Total/NA4970 E 8260B

trans-1,2-Dichloroethene 4.0 ug/L0.60 Total/NA41.8 J 8260B

Vinyl chloride 4.0 ug/L0.40 Total/NA435 8260B

Xylenes, Total 8.0 ug/L0.76 Total/NA4880 8260B

Chloroethane - DL 400 ug/L82 Total/NA2001100 8260B

Ethylbenzene - DL 200 ug/L32 Total/NA200410 8260B

m-Xylene & p-Xylene - DL 400 ug/L68 Total/NA200860 8260B

o-Xylene - DL 200 ug/L38 Total/NA200250 8260B

Toluene - DL 200 ug/L34 Total/NA2005700 8260B

Xylenes, Total - DL 400 ug/L38 Total/NA2001100 8260B

Methane 90 ug/L3.9 Total/NA184300 RSK-175

Ethene 90 ug/L7.2 Total/NA185000 RSK-175

Ethane 90 ug/L10 Total/NA182100 RSK-175

Chloride 3.0 mg/L0.25 Total/NA1170 300.0

Sulfate 5.0 mg/L0.23 Total/NA10.92 J 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA17.8 9060

Alkalinity 5.0 mg/L1.1 Total/NA1490 B ^ SM 2320B

Sulfide 1.0 mg/L0.50 Total/NA17.0 SM 4500 S2 F

Ferrous Iron 0.20 mg/L0.021 Total/NA10.31 HF SM3500_FE_D

Client Sample ID: ADDV-034 Lab Sample ID: 280-84495-15

1,1-Dichloroethane

RL

2.0 ug/L

MDL

0.44

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA22.9 8260B

Benzene 2.0 ug/L0.32 Total/NA219 8260B

Chloroethane 4.0 ug/L0.82 Total/NA2640 E 8260B

cis-1,2-Dichloroethene 2.0 ug/L0.30 Total/NA20.93 J 8260B

Ethylbenzene 2.0 ug/L0.32 Total/NA2230 E 8260B

Methylene Chloride 4.0 ug/L0.64 Total/NA20.98 J 8260B

m-Xylene & p-Xylene 4.0 ug/L0.68 Total/NA2650 E 8260B

o-Xylene 2.0 ug/L0.38 Total/NA2170 E 8260B

Toluene 2.0 ug/L0.34 Total/NA281 8260B

Vinyl chloride 2.0 ug/L0.20 Total/NA22.3 8260B

Xylenes, Total 4.0 ug/L0.38 Total/NA2820 8260B

Chloroethane - DL 40 ug/L8.2 Total/NA20610 8260B

Ethylbenzene - DL 20 ug/L3.2 Total/NA20190 8260B

m-Xylene & p-Xylene - DL 40 ug/L6.8 Total/NA20560 8260B

o-Xylene - DL 20 ug/L3.8 Total/NA20140 8260B

Xylenes, Total - DL 40 ug/L3.8 Total/NA20700 8260B

Methane 90 ug/L3.9 Total/NA1812000 RSK-175

Ethane 90 ug/L10 Total/NA185100 RSK-175

Chloride 3.0 mg/L0.25 Total/NA152 300.0

Sulfate 5.0 mg/L0.23 Total/NA10.56 J 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA13.9 9060

Alkalinity 5.0 mg/L1.1 Total/NA1510 B ^ SM 2320B

Sulfide 1.0 mg/L0.50 Total/NA11.6 SM 4500 S2 F

Ferrous Iron 0.20 mg/L0.021 Total/NA10.17 J HF SM3500_FE_D

Client Sample ID: ADDV-030 Lab Sample ID: 280-84495-16

TestAmerica Denver

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-030 (Continued) Lab Sample ID: 280-84495-16

Methane

RL

5.0 ug/L

MDL

0.22

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA11300 RSK-175

Chloride 3.0 mg/L0.25 Total/NA111 300.0

Sulfate 5.0 mg/L0.23 Total/NA19.5 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA15.2 9060

Alkalinity 5.0 mg/L1.1 Total/NA1470 B ^ SM 2320B

Ferrous Iron 0.20 mg/L0.021 Total/NA10.17 J HF SM3500_FE_D

Client Sample ID: ADDV-029 Lab Sample ID: 280-84495-17

1,1-Dichloroethane

RL

1.0 ug/L

MDL

0.22

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.23 8260B

Acetone 10 ug/L1.9 Total/NA14.8 J 8260B

Methane 5.0 ug/L0.22 Total/NA11200 RSK-175

Ethane 5.0 ug/L0.57 Total/NA11.6 J RSK-175

Chloride 3.0 mg/L0.25 Total/NA19.2 300.0

Sulfate 5.0 mg/L0.23 Total/NA18.6 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA16.0 9060

Alkalinity 5.0 mg/L1.1 Total/NA1470 B ^ SM 2320B

Ferrous Iron 0.20 mg/L0.021 Total/NA10.22 HF SM3500_FE_D

TestAmerica Denver

This Detection Summary does not include radiochemical test results.
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Method Summary
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method Method Description LaboratoryProtocol

SW8468260B Volatile Organic Compounds (GC/MS) TAL DEN

RSKRSK-175 Dissolved Gases (GC) TAL DEN

MCAWW300.0 Anions, Ion Chromatography TAL DEN

SW8469060 Organic Carbon, Total (TOC) TAL DEN

SMSM 2320B Alkalinity TAL DEN

SMSM 4500 S2 F Sulfide, Total TAL DEN

SM20SM3500_FE_D Ferrous Iron TAL DEN

Protocol References:

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

RSK = Sample Prep And Calculations For Dissolved Gas Analysis In Water Samples Using A GC Headspace Equilibration Technique, RSKSOP-175, 

Rev. 0, 8/11/94, USEPA Research Lab
SM = "Standard Methods For The Examination Of Water And Wastewater",

SM20 = "Standard Methods For The Examination Of Water And Wastewater", 20th Edition."

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL DEN = TestAmerica Denver, 4955 Yarrow Street, Arvada, CO 80002, TEL (303)736-0100

TestAmerica Denver
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Sample Summary
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

280-84495-1 ADDV-006 Water 06/14/16 11:45 06/15/16 10:00

280-84495-2 ADDV-016 Water 06/14/16 10:05 06/15/16 10:00

280-84495-3 ADDV-010 Water 06/14/16 11:38 06/15/16 10:00

280-84495-4 ADDV-008 Water 06/14/16 09:52 06/15/16 10:00

280-84495-5 ADDV-017 Water 06/14/16 16:35 06/15/16 10:00

280-84495-6 ADDV-025 Water 06/14/16 12:45 06/15/16 10:00

280-84495-7 ADDV-024 Water 06/14/16 14:35 06/15/16 10:00

280-84495-8 ADDV-047 Water 06/14/16 16:55 06/15/16 10:00

280-84495-9 ADDV-046 Water 06/14/16 12:01 06/15/16 10:00

280-84495-10 ADDV-026 Water 06/14/16 11:33 06/15/16 10:00

280-84495-11 ADDV-027 Water 06/14/16 11:37 06/15/16 10:00

280-84495-12 ADDV-028 Water 06/14/16 11:42 06/15/16 10:00

280-84495-13 ADDV-032 Water 06/14/16 09:30 06/15/16 10:00

280-84495-14 ADDV-033 Water 06/14/16 09:40 06/15/16 10:00

280-84495-15 ADDV-034 Water 06/14/16 09:50 06/15/16 10:00

280-84495-16 ADDV-030 Water 06/14/16 15:15 06/15/16 10:00

280-84495-17 ADDV-029 Water 06/14/16 13:10 06/15/16 10:00
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)

Lab Sample ID: 280-84495-1Client Sample ID: ADDV-006
Matrix: WaterDate Collected: 06/14/16 11:45

Date Received: 06/15/16 10:00
RL MDL

1,1,1-Trichloroethane 24 4.0 0.64 ug/L 06/23/16 11:10 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.0 0.88 ug/L 06/23/16 11:10 41,1-Dichloroethane 44

4.0 0.92 ug/L 06/23/16 11:10 41,1-Dichloroethene 4.7

4.0 0.52 ug/L 06/23/16 11:10 41,2-Dichloroethane ND

24 8.0 ug/L 06/23/16 11:10 4Methyl ethyl ketone (MEK) ND

40 7.6 ug/L 06/23/16 11:10 4Acetone ND

4.0 0.64 ug/L 06/23/16 11:10 4Benzene ND

8.0 1.6 ug/L 06/23/16 11:10 4Chloroethane ND

4.0 0.60 ug/L 06/23/16 11:10 4cis-1,2-Dichloroethene 490 E

4.0 0.64 ug/L 06/23/16 11:10 4Ethylbenzene ND

8.0 1.3 ug/L 06/23/16 11:10 4Methylene Chloride 1.4 J

8.0 1.4 ug/L 06/23/16 11:10 4m-Xylene & p-Xylene ND

4.0 0.76 ug/L 06/23/16 11:10 4o-Xylene ND

4.0 0.68 ug/L 06/23/16 11:10 4Styrene ND

4.0 0.80 ug/L 06/23/16 11:10 4Tetrachloroethene ND

4.0 0.68 ug/L 06/23/16 11:10 4Toluene ND

4.0 0.60 ug/L 06/23/16 11:10 4trans-1,2-Dichloroethene 1.9 J

4.0 0.64 ug/L 06/23/16 11:10 4Trichloroethene 2.4 J

4.0 0.40 ug/L 06/23/16 11:10 4Vinyl chloride 140

8.0 0.76 ug/L 06/23/16 11:10 4Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 99 70 - 127 06/23/16 11:10 4

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 107 06/23/16 11:10 478 - 120

Dibromofluoromethane (Surr) 94 06/23/16 11:10 477 - 120

Toluene-d8 (Surr) 107 06/23/16 11:10 480 - 125

Lab Sample ID: 280-84495-2Client Sample ID: ADDV-016
Matrix: WaterDate Collected: 06/14/16 10:05

Date Received: 06/15/16 10:00
RL MDL

1,1,1-Trichloroethane ND F2 1.0 0.16 ug/L 06/23/16 11:50 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/23/16 11:50 11,1-Dichloroethane ND

1.0 0.23 ug/L 06/23/16 11:50 11,1-Dichloroethene ND F2

1.0 0.13 ug/L 06/23/16 11:50 11,2-Dichloroethane ND F1 F2

6.0 2.0 ug/L 06/23/16 11:50 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/23/16 11:50 1Acetone 6.7 J

1.0 0.16 ug/L 06/23/16 11:50 1Benzene ND

2.0 0.41 ug/L 06/23/16 11:50 1Chloroethane 0.94 J

1.0 0.15 ug/L 06/23/16 11:50 1cis-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/23/16 11:50 1Ethylbenzene ND

2.0 0.32 ug/L 06/23/16 11:50 1Methylene Chloride ND

2.0 0.34 ug/L 06/23/16 11:50 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/23/16 11:50 1o-Xylene ND

1.0 0.17 ug/L 06/23/16 11:50 1Styrene ND

1.0 0.20 ug/L 06/23/16 11:50 1Tetrachloroethene ND

1.0 0.17 ug/L 06/23/16 11:50 1Toluene ND

1.0 0.15 ug/L 06/23/16 11:50 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/23/16 11:50 1Trichloroethene ND

1.0 0.10 ug/L 06/23/16 11:50 1Vinyl chloride ND
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84495-2Client Sample ID: ADDV-016
Matrix: WaterDate Collected: 06/14/16 10:05

Date Received: 06/15/16 10:00
RL MDL

Xylenes, Total ND 2.0 0.19 ug/L 06/23/16 11:50 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 99 70 - 127 06/23/16 11:50 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 107 06/23/16 11:50 178 - 120

Dibromofluoromethane (Surr) 94 06/23/16 11:50 177 - 120

Toluene-d8 (Surr) 104 06/23/16 11:50 180 - 125

Lab Sample ID: 280-84495-3Client Sample ID: ADDV-010
Matrix: WaterDate Collected: 06/14/16 11:38

Date Received: 06/15/16 10:00
RL MDL

1,1,1-Trichloroethane ND 4.0 0.64 ug/L 06/23/16 13:28 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.0 0.88 ug/L 06/23/16 13:28 41,1-Dichloroethane 140

4.0 0.92 ug/L 06/23/16 13:28 41,1-Dichloroethene 6.4

4.0 0.52 ug/L 06/23/16 13:28 41,2-Dichloroethane ND

24 8.0 ug/L 06/23/16 13:28 4Methyl ethyl ketone (MEK) ND

40 7.6 ug/L 06/23/16 13:28 4Acetone ND

4.0 0.64 ug/L 06/23/16 13:28 4Benzene ND

8.0 1.6 ug/L 06/23/16 13:28 4Chloroethane ND

4.0 0.60 ug/L 06/23/16 13:28 4cis-1,2-Dichloroethene 400 E

4.0 0.64 ug/L 06/23/16 13:28 4Ethylbenzene ND

8.0 1.3 ug/L 06/23/16 13:28 4Methylene Chloride 1.9 J

8.0 1.4 ug/L 06/23/16 13:28 4m-Xylene & p-Xylene ND

4.0 0.76 ug/L 06/23/16 13:28 4o-Xylene ND

4.0 0.68 ug/L 06/23/16 13:28 4Styrene ND

4.0 0.80 ug/L 06/23/16 13:28 4Tetrachloroethene ND

4.0 0.68 ug/L 06/23/16 13:28 4Toluene ND

4.0 0.60 ug/L 06/23/16 13:28 4trans-1,2-Dichloroethene 1.6 J

4.0 0.64 ug/L 06/23/16 13:28 4Trichloroethene ND

4.0 0.40 ug/L 06/23/16 13:28 4Vinyl chloride 170

8.0 0.76 ug/L 06/23/16 13:28 4Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 97 70 - 127 06/23/16 13:28 4

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 104 06/23/16 13:28 478 - 120

Dibromofluoromethane (Surr) 92 06/23/16 13:28 477 - 120

Toluene-d8 (Surr) 99 06/23/16 13:28 480 - 125

Lab Sample ID: 280-84495-4Client Sample ID: ADDV-008
Matrix: WaterDate Collected: 06/14/16 09:52

Date Received: 06/15/16 10:00
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/23/16 14:08 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/23/16 14:08 11,1-Dichloroethane ND

1.0 0.23 ug/L 06/23/16 14:08 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/23/16 14:08 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/23/16 14:08 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/23/16 14:08 1Acetone ND

1.0 0.16 ug/L 06/23/16 14:08 1Benzene ND
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84495-4Client Sample ID: ADDV-008
Matrix: WaterDate Collected: 06/14/16 09:52

Date Received: 06/15/16 10:00
RL MDL

Chloroethane 0.62 J 2.0 0.41 ug/L 06/23/16 14:08 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.15 ug/L 06/23/16 14:08 1cis-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/23/16 14:08 1Ethylbenzene ND

2.0 0.32 ug/L 06/23/16 14:08 1Methylene Chloride 0.39 J

2.0 0.34 ug/L 06/23/16 14:08 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/23/16 14:08 1o-Xylene ND

1.0 0.17 ug/L 06/23/16 14:08 1Styrene ND

1.0 0.20 ug/L 06/23/16 14:08 1Tetrachloroethene ND

1.0 0.17 ug/L 06/23/16 14:08 1Toluene ND

1.0 0.15 ug/L 06/23/16 14:08 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/23/16 14:08 1Trichloroethene ND

1.0 0.10 ug/L 06/23/16 14:08 1Vinyl chloride ND

2.0 0.19 ug/L 06/23/16 14:08 1Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 107 70 - 127 06/23/16 14:08 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 111 06/23/16 14:08 178 - 120

Dibromofluoromethane (Surr) 96 06/23/16 14:08 177 - 120

Toluene-d8 (Surr) 103 06/23/16 14:08 180 - 125

Lab Sample ID: 280-84495-5Client Sample ID: ADDV-017
Matrix: WaterDate Collected: 06/14/16 16:35

Date Received: 06/15/16 10:00
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/23/16 14:28 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/23/16 14:28 11,1-Dichloroethane 0.23 J

1.0 0.23 ug/L 06/23/16 14:28 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/23/16 14:28 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/23/16 14:28 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/23/16 14:28 1Acetone ND

1.0 0.16 ug/L 06/23/16 14:28 1Benzene ND

2.0 0.41 ug/L 06/23/16 14:28 1Chloroethane ND

1.0 0.15 ug/L 06/23/16 14:28 1cis-1,2-Dichloroethene 1.1

1.0 0.16 ug/L 06/23/16 14:28 1Ethylbenzene ND

2.0 0.32 ug/L 06/23/16 14:28 1Methylene Chloride 0.33 J

2.0 0.34 ug/L 06/23/16 14:28 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/23/16 14:28 1o-Xylene ND

1.0 0.17 ug/L 06/23/16 14:28 1Styrene ND

1.0 0.20 ug/L 06/23/16 14:28 1Tetrachloroethene 0.46 J

1.0 0.17 ug/L 06/23/16 14:28 1Toluene ND

1.0 0.15 ug/L 06/23/16 14:28 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/23/16 14:28 1Trichloroethene 0.56 J

1.0 0.10 ug/L 06/23/16 14:28 1Vinyl chloride ND

2.0 0.19 ug/L 06/23/16 14:28 1Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 115 70 - 127 06/23/16 14:28 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 116 06/23/16 14:28 178 - 120

Dibromofluoromethane (Surr) 104 06/23/16 14:28 177 - 120

Toluene-d8 (Surr) 112 06/23/16 14:28 180 - 125
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)

Lab Sample ID: 280-84495-6Client Sample ID: ADDV-025
Matrix: WaterDate Collected: 06/14/16 12:45

Date Received: 06/15/16 10:00
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/23/16 14:47 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/23/16 14:47 11,1-Dichloroethane ND

1.0 0.23 ug/L 06/23/16 14:47 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/23/16 14:47 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/23/16 14:47 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/23/16 14:47 1Acetone ND

1.0 0.16 ug/L 06/23/16 14:47 1Benzene ND

2.0 0.41 ug/L 06/23/16 14:47 1Chloroethane ND

1.0 0.15 ug/L 06/23/16 14:47 1cis-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/23/16 14:47 1Ethylbenzene ND

2.0 0.32 ug/L 06/23/16 14:47 1Methylene Chloride 0.32 J

2.0 0.34 ug/L 06/23/16 14:47 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/23/16 14:47 1o-Xylene ND

1.0 0.17 ug/L 06/23/16 14:47 1Styrene ND

1.0 0.20 ug/L 06/23/16 14:47 1Tetrachloroethene ND

1.0 0.17 ug/L 06/23/16 14:47 1Toluene ND

1.0 0.15 ug/L 06/23/16 14:47 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/23/16 14:47 1Trichloroethene ND

1.0 0.10 ug/L 06/23/16 14:47 1Vinyl chloride ND

2.0 0.19 ug/L 06/23/16 14:47 1Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 110 70 - 127 06/23/16 14:47 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 110 06/23/16 14:47 178 - 120

Dibromofluoromethane (Surr) 99 06/23/16 14:47 177 - 120

Toluene-d8 (Surr) 103 06/23/16 14:47 180 - 125

Lab Sample ID: 280-84495-7Client Sample ID: ADDV-024
Matrix: WaterDate Collected: 06/14/16 14:35

Date Received: 06/15/16 10:00
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/23/16 15:07 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/23/16 15:07 11,1-Dichloroethane ND

1.0 0.23 ug/L 06/23/16 15:07 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/23/16 15:07 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/23/16 15:07 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/23/16 15:07 1Acetone 7.1 J

1.0 0.16 ug/L 06/23/16 15:07 1Benzene ND

2.0 0.41 ug/L 06/23/16 15:07 1Chloroethane ND

1.0 0.15 ug/L 06/23/16 15:07 1cis-1,2-Dichloroethene 0.27 J

1.0 0.16 ug/L 06/23/16 15:07 1Ethylbenzene ND

2.0 0.32 ug/L 06/23/16 15:07 1Methylene Chloride 0.38 J

2.0 0.34 ug/L 06/23/16 15:07 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/23/16 15:07 1o-Xylene ND

1.0 0.17 ug/L 06/23/16 15:07 1Styrene ND

1.0 0.20 ug/L 06/23/16 15:07 1Tetrachloroethene ND

1.0 0.17 ug/L 06/23/16 15:07 1Toluene ND

1.0 0.15 ug/L 06/23/16 15:07 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/23/16 15:07 1Trichloroethene ND

1.0 0.10 ug/L 06/23/16 15:07 1Vinyl chloride ND
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84495-7Client Sample ID: ADDV-024
Matrix: WaterDate Collected: 06/14/16 14:35

Date Received: 06/15/16 10:00
RL MDL

Xylenes, Total ND 2.0 0.19 ug/L 06/23/16 15:07 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 110 70 - 127 06/23/16 15:07 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 109 06/23/16 15:07 178 - 120

Dibromofluoromethane (Surr) 99 06/23/16 15:07 177 - 120

Toluene-d8 (Surr) 104 06/23/16 15:07 180 - 125

Lab Sample ID: 280-84495-8Client Sample ID: ADDV-047
Matrix: WaterDate Collected: 06/14/16 16:55

Date Received: 06/15/16 10:00
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/23/16 15:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/23/16 15:27 11,1-Dichloroethane ND

1.0 0.23 ug/L 06/23/16 15:27 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/23/16 15:27 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/23/16 15:27 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/23/16 15:27 1Acetone ND

1.0 0.16 ug/L 06/23/16 15:27 1Benzene ND

2.0 0.41 ug/L 06/23/16 15:27 1Chloroethane ND

1.0 0.15 ug/L 06/23/16 15:27 1cis-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/23/16 15:27 1Ethylbenzene ND

2.0 0.32 ug/L 06/23/16 15:27 1Methylene Chloride 0.51 J

2.0 0.34 ug/L 06/23/16 15:27 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/23/16 15:27 1o-Xylene ND

1.0 0.17 ug/L 06/23/16 15:27 1Styrene ND

1.0 0.20 ug/L 06/23/16 15:27 1Tetrachloroethene ND

1.0 0.17 ug/L 06/23/16 15:27 1Toluene ND

1.0 0.15 ug/L 06/23/16 15:27 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/23/16 15:27 1Trichloroethene ND

1.0 0.10 ug/L 06/23/16 15:27 1Vinyl chloride ND

2.0 0.19 ug/L 06/23/16 15:27 1Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 115 70 - 127 06/23/16 15:27 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 119 06/23/16 15:27 178 - 120

Dibromofluoromethane (Surr) 103 06/23/16 15:27 177 - 120

Toluene-d8 (Surr) 112 06/23/16 15:27 180 - 125

Lab Sample ID: 280-84495-9Client Sample ID: ADDV-046
Matrix: WaterDate Collected: 06/14/16 12:01

Date Received: 06/15/16 10:00
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/23/16 15:47 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/23/16 15:47 11,1-Dichloroethane ND

1.0 0.23 ug/L 06/23/16 15:47 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/23/16 15:47 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/23/16 15:47 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/23/16 15:47 1Acetone ND

1.0 0.16 ug/L 06/23/16 15:47 1Benzene ND
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84495-9Client Sample ID: ADDV-046
Matrix: WaterDate Collected: 06/14/16 12:01

Date Received: 06/15/16 10:00
RL MDL

Chloroethane ND 2.0 0.41 ug/L 06/23/16 15:47 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.15 ug/L 06/23/16 15:47 1cis-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/23/16 15:47 1Ethylbenzene ND

2.0 0.32 ug/L 06/23/16 15:47 1Methylene Chloride 0.37 J

2.0 0.34 ug/L 06/23/16 15:47 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/23/16 15:47 1o-Xylene ND

1.0 0.17 ug/L 06/23/16 15:47 1Styrene ND

1.0 0.20 ug/L 06/23/16 15:47 1Tetrachloroethene ND

1.0 0.17 ug/L 06/23/16 15:47 1Toluene ND

1.0 0.15 ug/L 06/23/16 15:47 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/23/16 15:47 1Trichloroethene ND

1.0 0.10 ug/L 06/23/16 15:47 1Vinyl chloride ND

2.0 0.19 ug/L 06/23/16 15:47 1Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 112 70 - 127 06/23/16 15:47 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 110 06/23/16 15:47 178 - 120

Dibromofluoromethane (Surr) 100 06/23/16 15:47 177 - 120

Toluene-d8 (Surr) 106 06/23/16 15:47 180 - 125

Lab Sample ID: 280-84495-10Client Sample ID: ADDV-026
Matrix: WaterDate Collected: 06/14/16 11:33

Date Received: 06/15/16 10:00
RL MDL

1,1,1-Trichloroethane 390 100 16 ug/L 06/23/16 16:06 100

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

100 22 ug/L 06/23/16 16:06 1001,1-Dichloroethane 2000

100 23 ug/L 06/23/16 16:06 1001,1-Dichloroethene 290

100 13 ug/L 06/23/16 16:06 1001,2-Dichloroethane ND

600 200 ug/L 06/23/16 16:06 100Methyl ethyl ketone (MEK) ND

1000 190 ug/L 06/23/16 16:06 100Acetone ND

100 16 ug/L 06/23/16 16:06 100Benzene 21 J

200 41 ug/L 06/23/16 16:06 100Chloroethane ND

100 15 ug/L 06/23/16 16:06 100cis-1,2-Dichloroethene 39000 E

100 16 ug/L 06/23/16 16:06 100Ethylbenzene 1100

200 32 ug/L 06/23/16 16:06 100Methylene Chloride ND

200 34 ug/L 06/23/16 16:06 100m-Xylene & p-Xylene 510

100 19 ug/L 06/23/16 16:06 100o-Xylene 330

100 17 ug/L 06/23/16 16:06 100Styrene ND

100 20 ug/L 06/23/16 16:06 100Tetrachloroethene ND

100 17 ug/L 06/23/16 16:06 100Toluene 640

100 15 ug/L 06/23/16 16:06 100trans-1,2-Dichloroethene 22 J

100 16 ug/L 06/23/16 16:06 100Trichloroethene ND

100 10 ug/L 06/23/16 16:06 100Vinyl chloride 12000 E

200 19 ug/L 06/23/16 16:06 100Xylenes, Total 840

1,2-Dichloroethane-d4 (Surr) 109 70 - 127 06/23/16 16:06 100

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 109 06/23/16 16:06 10078 - 120

Dibromofluoromethane (Surr) 100 06/23/16 16:06 10077 - 120

Toluene-d8 (Surr) 103 06/23/16 16:06 10080 - 125
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)

Lab Sample ID: 280-84495-11Client Sample ID: ADDV-027
Matrix: WaterDate Collected: 06/14/16 11:37

Date Received: 06/15/16 10:00
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/23/16 16:46 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/23/16 16:46 11,1-Dichloroethane 0.98 J

1.0 0.23 ug/L 06/23/16 16:46 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/23/16 16:46 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/23/16 16:46 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/23/16 16:46 1Acetone 28

1.0 0.16 ug/L 06/23/16 16:46 1Benzene 3.0

2.0 0.41 ug/L 06/23/16 16:46 1Chloroethane 25

1.0 0.15 ug/L 06/23/16 16:46 1cis-1,2-Dichloroethene 1.3

1.0 0.16 ug/L 06/23/16 16:46 1Ethylbenzene 0.47 J

2.0 0.32 ug/L 06/23/16 16:46 1Methylene Chloride ND

2.0 0.34 ug/L 06/23/16 16:46 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/23/16 16:46 1o-Xylene ND

1.0 0.17 ug/L 06/23/16 16:46 1Styrene ND

1.0 0.20 ug/L 06/23/16 16:46 1Tetrachloroethene ND

1.0 0.17 ug/L 06/23/16 16:46 1Toluene 0.46 J

1.0 0.15 ug/L 06/23/16 16:46 1trans-1,2-Dichloroethene 0.37 J

1.0 0.16 ug/L 06/23/16 16:46 1Trichloroethene ND

1.0 0.10 ug/L 06/23/16 16:46 1Vinyl chloride 1.1

2.0 0.19 ug/L 06/23/16 16:46 1Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 109 70 - 127 06/23/16 16:46 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 111 06/23/16 16:46 178 - 120

Dibromofluoromethane (Surr) 96 06/23/16 16:46 177 - 120

Toluene-d8 (Surr) 105 06/23/16 16:46 180 - 125

Lab Sample ID: 280-84495-12Client Sample ID: ADDV-028
Matrix: WaterDate Collected: 06/14/16 11:42

Date Received: 06/15/16 10:00
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/23/16 17:06 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/23/16 17:06 11,1-Dichloroethane 95 E

1.0 0.23 ug/L 06/23/16 17:06 11,1-Dichloroethene 0.68 J

1.0 0.13 ug/L 06/23/16 17:06 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/23/16 17:06 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/23/16 17:06 1Acetone ND

1.0 0.16 ug/L 06/23/16 17:06 1Benzene 3.0

2.0 0.41 ug/L 06/23/16 17:06 1Chloroethane 170 E

1.0 0.15 ug/L 06/23/16 17:06 1cis-1,2-Dichloroethene 160 E

1.0 0.16 ug/L 06/23/16 17:06 1Ethylbenzene 49

2.0 0.32 ug/L 06/23/16 17:06 1Methylene Chloride 0.62 J

2.0 0.34 ug/L 06/23/16 17:06 1m-Xylene & p-Xylene 9.1

1.0 0.19 ug/L 06/23/16 17:06 1o-Xylene 5.1

1.0 0.17 ug/L 06/23/16 17:06 1Styrene ND

1.0 0.20 ug/L 06/23/16 17:06 1Tetrachloroethene ND

1.0 0.17 ug/L 06/23/16 17:06 1Toluene 4.7

1.0 0.15 ug/L 06/23/16 17:06 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/23/16 17:06 1Trichloroethene ND

1.0 0.10 ug/L 06/23/16 17:06 1Vinyl chloride 260 E
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84495-12Client Sample ID: ADDV-028
Matrix: WaterDate Collected: 06/14/16 11:42

Date Received: 06/15/16 10:00
RL MDL

Xylenes, Total 14 2.0 0.19 ug/L 06/23/16 17:06 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 110 70 - 127 06/23/16 17:06 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 115 06/23/16 17:06 178 - 120

Dibromofluoromethane (Surr) 97 06/23/16 17:06 177 - 120

Toluene-d8 (Surr) 106 06/23/16 17:06 180 - 125

Lab Sample ID: 280-84495-13Client Sample ID: ADDV-032
Matrix: WaterDate Collected: 06/14/16 09:30

Date Received: 06/15/16 10:00
RL MDL

1,1,1-Trichloroethane 12 J 40 6.4 ug/L 06/23/16 17:45 40

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

40 8.8 ug/L 06/23/16 17:45 401,1-Dichloroethane 270

40 9.2 ug/L 06/23/16 17:45 401,1-Dichloroethene ND

40 5.2 ug/L 06/23/16 17:45 401,2-Dichloroethane ND

240 80 ug/L 06/23/16 17:45 40Methyl ethyl ketone (MEK) ND

400 76 ug/L 06/23/16 17:45 40Acetone ND

40 6.4 ug/L 06/23/16 17:45 40Benzene 43

80 16 ug/L 06/23/16 17:45 40Chloroethane 1700

40 6.0 ug/L 06/23/16 17:45 40cis-1,2-Dichloroethene 32 J

40 6.4 ug/L 06/23/16 17:45 40Ethylbenzene 650

80 13 ug/L 06/23/16 17:45 40Methylene Chloride ND

80 14 ug/L 06/23/16 17:45 40m-Xylene & p-Xylene 1400

40 7.6 ug/L 06/23/16 17:45 40o-Xylene 450

40 6.8 ug/L 06/23/16 17:45 40Styrene ND

40 8.0 ug/L 06/23/16 17:45 40Tetrachloroethene ND

40 6.8 ug/L 06/23/16 17:45 40Toluene 8400 E

40 6.0 ug/L 06/23/16 17:45 40trans-1,2-Dichloroethene 7.1 J

40 6.4 ug/L 06/23/16 17:45 40Trichloroethene ND

40 4.0 ug/L 06/23/16 17:45 40Vinyl chloride 120

80 7.6 ug/L 06/23/16 17:45 40Xylenes, Total 1900

1,2-Dichloroethane-d4 (Surr) 118 70 - 127 06/23/16 17:45 40

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 122 X 06/23/16 17:45 4078 - 120

Dibromofluoromethane (Surr) 109 06/23/16 17:45 4077 - 120

Toluene-d8 (Surr) 112 06/23/16 17:45 4080 - 125

Lab Sample ID: 280-84495-14Client Sample ID: ADDV-033
Matrix: WaterDate Collected: 06/14/16 09:40

Date Received: 06/15/16 10:00
RL MDL

1,1,1-Trichloroethane 1.8 J 4.0 0.64 ug/L 06/23/16 18:25 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.0 0.88 ug/L 06/23/16 18:25 41,1-Dichloroethane 53

4.0 0.92 ug/L 06/23/16 18:25 41,1-Dichloroethene ND

4.0 0.52 ug/L 06/23/16 18:25 41,2-Dichloroethane ND

24 8.0 ug/L 06/23/16 18:25 4Methyl ethyl ketone (MEK) ND

40 7.6 ug/L 06/23/16 18:25 4Acetone ND

4.0 0.64 ug/L 06/23/16 18:25 4Benzene 21
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84495-14Client Sample ID: ADDV-033
Matrix: WaterDate Collected: 06/14/16 09:40

Date Received: 06/15/16 10:00
RL MDL

Chloroethane 730 E 8.0 1.6 ug/L 06/23/16 18:25 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.0 0.60 ug/L 06/23/16 18:25 4cis-1,2-Dichloroethene 13

4.0 0.64 ug/L 06/23/16 18:25 4Ethylbenzene 300 E

8.0 1.3 ug/L 06/23/16 18:25 4Methylene Chloride 1.4 J

8.0 1.4 ug/L 06/23/16 18:25 4m-Xylene & p-Xylene 670 E

4.0 0.76 ug/L 06/23/16 18:25 4o-Xylene 210

4.0 0.68 ug/L 06/23/16 18:25 4Styrene ND

4.0 0.80 ug/L 06/23/16 18:25 4Tetrachloroethene ND

4.0 0.68 ug/L 06/23/16 18:25 4Toluene 970 E

4.0 0.60 ug/L 06/23/16 18:25 4trans-1,2-Dichloroethene 1.8 J

4.0 0.64 ug/L 06/23/16 18:25 4Trichloroethene ND

4.0 0.40 ug/L 06/23/16 18:25 4Vinyl chloride 35

8.0 0.76 ug/L 06/23/16 18:25 4Xylenes, Total 880

1,2-Dichloroethane-d4 (Surr) 106 70 - 127 06/23/16 18:25 4

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 104 06/23/16 18:25 478 - 120

Dibromofluoromethane (Surr) 96 06/23/16 18:25 477 - 120

Toluene-d8 (Surr) 96 06/23/16 18:25 480 - 125

Lab Sample ID: 280-84495-15Client Sample ID: ADDV-034
Matrix: WaterDate Collected: 06/14/16 09:50

Date Received: 06/15/16 10:00
RL MDL

1,1,1-Trichloroethane ND 2.0 0.32 ug/L 06/23/16 19:04 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.44 ug/L 06/23/16 19:04 21,1-Dichloroethane 2.9

2.0 0.46 ug/L 06/23/16 19:04 21,1-Dichloroethene ND

2.0 0.26 ug/L 06/23/16 19:04 21,2-Dichloroethane ND

12 4.0 ug/L 06/23/16 19:04 2Methyl ethyl ketone (MEK) ND

20 3.8 ug/L 06/23/16 19:04 2Acetone ND

2.0 0.32 ug/L 06/23/16 19:04 2Benzene 19

4.0 0.82 ug/L 06/23/16 19:04 2Chloroethane 640 E

2.0 0.30 ug/L 06/23/16 19:04 2cis-1,2-Dichloroethene 0.93 J

2.0 0.32 ug/L 06/23/16 19:04 2Ethylbenzene 230 E

4.0 0.64 ug/L 06/23/16 19:04 2Methylene Chloride 0.98 J

4.0 0.68 ug/L 06/23/16 19:04 2m-Xylene & p-Xylene 650 E

2.0 0.38 ug/L 06/23/16 19:04 2o-Xylene 170 E

2.0 0.34 ug/L 06/23/16 19:04 2Styrene ND

2.0 0.40 ug/L 06/23/16 19:04 2Tetrachloroethene ND

2.0 0.34 ug/L 06/23/16 19:04 2Toluene 81

2.0 0.30 ug/L 06/23/16 19:04 2trans-1,2-Dichloroethene ND

2.0 0.32 ug/L 06/23/16 19:04 2Trichloroethene ND

2.0 0.20 ug/L 06/23/16 19:04 2Vinyl chloride 2.3

4.0 0.38 ug/L 06/23/16 19:04 2Xylenes, Total 820

1,2-Dichloroethane-d4 (Surr) 113 70 - 127 06/23/16 19:04 2

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 117 06/23/16 19:04 278 - 120

Dibromofluoromethane (Surr) 103 06/23/16 19:04 277 - 120

Toluene-d8 (Surr) 111 06/23/16 19:04 280 - 125
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)

Lab Sample ID: 280-84495-16Client Sample ID: ADDV-030
Matrix: WaterDate Collected: 06/14/16 15:15

Date Received: 06/15/16 10:00
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/23/16 19:44 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/23/16 19:44 11,1-Dichloroethane ND

1.0 0.23 ug/L 06/23/16 19:44 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/23/16 19:44 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/23/16 19:44 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/23/16 19:44 1Acetone ND

1.0 0.16 ug/L 06/23/16 19:44 1Benzene ND

2.0 0.41 ug/L 06/23/16 19:44 1Chloroethane ND

1.0 0.15 ug/L 06/23/16 19:44 1cis-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/23/16 19:44 1Ethylbenzene ND

2.0 0.32 ug/L 06/23/16 19:44 1Methylene Chloride ND

2.0 0.34 ug/L 06/23/16 19:44 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/23/16 19:44 1o-Xylene ND

1.0 0.17 ug/L 06/23/16 19:44 1Styrene ND

1.0 0.20 ug/L 06/23/16 19:44 1Tetrachloroethene ND

1.0 0.17 ug/L 06/23/16 19:44 1Toluene ND

1.0 0.15 ug/L 06/23/16 19:44 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/23/16 19:44 1Trichloroethene ND

1.0 0.10 ug/L 06/23/16 19:44 1Vinyl chloride ND

2.0 0.19 ug/L 06/23/16 19:44 1Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 107 70 - 127 06/23/16 19:44 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 106 06/23/16 19:44 178 - 120

Dibromofluoromethane (Surr) 98 06/23/16 19:44 177 - 120

Toluene-d8 (Surr) 103 06/23/16 19:44 180 - 125

Lab Sample ID: 280-84495-17Client Sample ID: ADDV-029
Matrix: WaterDate Collected: 06/14/16 13:10

Date Received: 06/15/16 10:00
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/23/16 20:03 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/23/16 20:03 11,1-Dichloroethane 0.23 J

1.0 0.23 ug/L 06/23/16 20:03 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/23/16 20:03 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/23/16 20:03 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/23/16 20:03 1Acetone 4.8 J

1.0 0.16 ug/L 06/23/16 20:03 1Benzene ND

2.0 0.41 ug/L 06/23/16 20:03 1Chloroethane ND

1.0 0.15 ug/L 06/23/16 20:03 1cis-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/23/16 20:03 1Ethylbenzene ND

2.0 0.32 ug/L 06/23/16 20:03 1Methylene Chloride ND

2.0 0.34 ug/L 06/23/16 20:03 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/23/16 20:03 1o-Xylene ND

1.0 0.17 ug/L 06/23/16 20:03 1Styrene ND

1.0 0.20 ug/L 06/23/16 20:03 1Tetrachloroethene ND

1.0 0.17 ug/L 06/23/16 20:03 1Toluene ND

1.0 0.15 ug/L 06/23/16 20:03 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/23/16 20:03 1Trichloroethene ND

1.0 0.10 ug/L 06/23/16 20:03 1Vinyl chloride ND
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84495-17Client Sample ID: ADDV-029
Matrix: WaterDate Collected: 06/14/16 13:10

Date Received: 06/15/16 10:00
RL MDL

Xylenes, Total ND 2.0 0.19 ug/L 06/23/16 20:03 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 108 70 - 127 06/23/16 20:03 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 110 06/23/16 20:03 178 - 120

Dibromofluoromethane (Surr) 95 06/23/16 20:03 177 - 120

Toluene-d8 (Surr) 102 06/23/16 20:03 180 - 125

Method: 8260B - Volatile Organic Compounds (GC/MS) - DL

Lab Sample ID: 280-84495-1Client Sample ID: ADDV-006
Matrix: WaterDate Collected: 06/14/16 11:45

Date Received: 06/15/16 10:00
RL MDL

cis-1,2-Dichloroethene 570 40 6.0 ug/L 06/23/16 11:30 40

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 95 70 - 127 06/23/16 11:30 40

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 107 06/23/16 11:30 4078 - 120

Dibromofluoromethane (Surr) 91 06/23/16 11:30 4077 - 120

Toluene-d8 (Surr) 105 06/23/16 11:30 4080 - 125

Lab Sample ID: 280-84495-3Client Sample ID: ADDV-010
Matrix: WaterDate Collected: 06/14/16 11:38

Date Received: 06/15/16 10:00
RL MDL

cis-1,2-Dichloroethene 410 40 6.0 ug/L 06/23/16 13:48 40

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 96 70 - 127 06/23/16 13:48 40

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 103 06/23/16 13:48 4078 - 120

Dibromofluoromethane (Surr) 89 06/23/16 13:48 4077 - 120

Toluene-d8 (Surr) 99 06/23/16 13:48 4080 - 125

Lab Sample ID: 280-84495-10Client Sample ID: ADDV-026
Matrix: WaterDate Collected: 06/14/16 11:33

Date Received: 06/15/16 10:00
RL MDL

cis-1,2-Dichloroethene 38000 1000 150 ug/L 06/23/16 16:26 1000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1000 100 ug/L 06/23/16 16:26 1000Vinyl chloride 13000

1,2-Dichloroethane-d4 (Surr) 124 70 - 127 06/23/16 16:26 1000

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 125 X 06/23/16 16:26 100078 - 120

Dibromofluoromethane (Surr) 109 06/23/16 16:26 100077 - 120

Toluene-d8 (Surr) 116 06/23/16 16:26 100080 - 125
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) - DL

Lab Sample ID: 280-84495-12Client Sample ID: ADDV-028
Matrix: WaterDate Collected: 06/14/16 11:42

Date Received: 06/15/16 10:00
RL MDL

1,1-Dichloroethane 94 10 2.2 ug/L 06/23/16 17:26 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 4.1 ug/L 06/23/16 17:26 10Chloroethane 170

10 1.5 ug/L 06/23/16 17:26 10cis-1,2-Dichloroethene 150

10 1.0 ug/L 06/23/16 17:26 10Vinyl chloride 270

1,2-Dichloroethane-d4 (Surr) 107 70 - 127 06/23/16 17:26 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 109 06/23/16 17:26 1078 - 120

Dibromofluoromethane (Surr) 97 06/23/16 17:26 1077 - 120

Toluene-d8 (Surr) 103 06/23/16 17:26 1080 - 125

Lab Sample ID: 280-84495-13Client Sample ID: ADDV-032
Matrix: WaterDate Collected: 06/14/16 09:30

Date Received: 06/15/16 10:00
RL MDL

Toluene 11000 400 68 ug/L 06/23/16 18:05 400

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 113 70 - 127 06/23/16 18:05 400

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 112 06/23/16 18:05 40078 - 120

Dibromofluoromethane (Surr) 100 06/23/16 18:05 40077 - 120

Toluene-d8 (Surr) 106 06/23/16 18:05 40080 - 125

Lab Sample ID: 280-84495-14Client Sample ID: ADDV-033
Matrix: WaterDate Collected: 06/14/16 09:40

Date Received: 06/15/16 10:00
RL MDL

Chloroethane 1100 400 82 ug/L 06/24/16 10:37 200

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

200 32 ug/L 06/24/16 10:37 200Ethylbenzene 410

400 68 ug/L 06/24/16 10:37 200m-Xylene & p-Xylene 860

200 38 ug/L 06/24/16 10:37 200o-Xylene 250

200 34 ug/L 06/24/16 10:37 200Toluene 5700

400 38 ug/L 06/24/16 10:37 200Xylenes, Total 1100

1,2-Dichloroethane-d4 (Surr) 102 70 - 127 06/24/16 10:37 200

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 106 06/24/16 10:37 20078 - 120

Dibromofluoromethane (Surr) 108 06/24/16 10:37 20077 - 120

Toluene-d8 (Surr) 107 06/24/16 10:37 20080 - 125

Lab Sample ID: 280-84495-15Client Sample ID: ADDV-034
Matrix: WaterDate Collected: 06/14/16 09:50

Date Received: 06/15/16 10:00
RL MDL

Chloroethane 610 40 8.2 ug/L 06/23/16 19:24 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 3.2 ug/L 06/23/16 19:24 20Ethylbenzene 190

40 6.8 ug/L 06/23/16 19:24 20m-Xylene & p-Xylene 560

20 3.8 ug/L 06/23/16 19:24 20o-Xylene 140

40 3.8 ug/L 06/23/16 19:24 20Xylenes, Total 700
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) - DL (Continued)

1,2-Dichloroethane-d4 (Surr) 106 70 - 127 06/23/16 19:24 20

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 116 06/23/16 19:24 2078 - 120

Dibromofluoromethane (Surr) 98 06/23/16 19:24 2077 - 120

Toluene-d8 (Surr) 106 06/23/16 19:24 2080 - 125

Method: RSK-175 - Dissolved Gases (GC)

Lab Sample ID: 280-84495-1Client Sample ID: ADDV-006
Matrix: WaterDate Collected: 06/14/16 11:45

Date Received: 06/15/16 10:00
RL MDL

Methane 76 5.0 0.22 ug/L 06/22/16 20:39 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.40 ug/L 06/22/16 20:39 1Ethene 3.4 J P

5.0 0.57 ug/L 06/22/16 20:39 1Ethane 21

Lab Sample ID: 280-84495-2Client Sample ID: ADDV-016
Matrix: WaterDate Collected: 06/14/16 10:05

Date Received: 06/15/16 10:00
RL MDL

Methane 27000 10 0.44 ug/L 06/22/16 23:22 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 0.80 ug/L 06/22/16 23:22 2Ethene ND

10 1.1 ug/L 06/22/16 23:22 2Ethane 12

Lab Sample ID: 280-84495-3Client Sample ID: ADDV-010
Matrix: WaterDate Collected: 06/14/16 11:38

Date Received: 06/15/16 10:00
RL MDL

Methane 260 5.0 0.22 ug/L 06/22/16 21:15 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.40 ug/L 06/22/16 21:15 1Ethene 94

5.0 0.57 ug/L 06/22/16 21:15 1Ethane ND

Lab Sample ID: 280-84495-4Client Sample ID: ADDV-008
Matrix: WaterDate Collected: 06/14/16 09:52

Date Received: 06/15/16 10:00
RL MDL

Methane 27000 15 0.65 ug/L 06/23/16 18:54 3

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

15 1.2 ug/L 06/23/16 18:54 3Ethene ND

15 1.7 ug/L 06/23/16 18:54 3Ethane 8.2 J

Lab Sample ID: 280-84495-5Client Sample ID: ADDV-017
Matrix: WaterDate Collected: 06/14/16 16:35

Date Received: 06/15/16 10:00
RL MDL

Methane 170 5.0 0.22 ug/L 06/22/16 21:34 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.40 ug/L 06/22/16 21:34 1Ethene ND

5.0 0.57 ug/L 06/22/16 21:34 1Ethane ND

Lab Sample ID: 280-84495-6Client Sample ID: ADDV-025
Matrix: WaterDate Collected: 06/14/16 12:45

Date Received: 06/15/16 10:00
RL MDL

Methane 120 5.0 0.22 ug/L 06/22/16 21:38 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.40 ug/L 06/22/16 21:38 1Ethene ND
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: RSK-175 - Dissolved Gases (GC) (Continued)

Lab Sample ID: 280-84495-6Client Sample ID: ADDV-025
Matrix: WaterDate Collected: 06/14/16 12:45

Date Received: 06/15/16 10:00
RL MDL

Ethane ND 5.0 0.57 ug/L 06/22/16 21:38 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 280-84495-7Client Sample ID: ADDV-024
Matrix: WaterDate Collected: 06/14/16 14:35

Date Received: 06/15/16 10:00
RL MDL

Methane 8500 5.0 0.22 ug/L 06/22/16 21:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.40 ug/L 06/22/16 21:43 1Ethene ND

5.0 0.57 ug/L 06/22/16 21:43 1Ethane 1.5 J

Lab Sample ID: 280-84495-13Client Sample ID: ADDV-032
Matrix: WaterDate Collected: 06/14/16 09:30

Date Received: 06/15/16 10:00
RL MDL

Methane 5000 180 7.8 ug/L 06/23/16 04:12 36

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

180 14 ug/L 06/23/16 04:12 36Ethene 12000

180 21 ug/L 06/23/16 04:12 36Ethane 1700

Lab Sample ID: 280-84495-14Client Sample ID: ADDV-033
Matrix: WaterDate Collected: 06/14/16 09:40

Date Received: 06/15/16 10:00
RL MDL

Methane 4300 90 3.9 ug/L 06/23/16 04:17 18

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

90 7.2 ug/L 06/23/16 04:17 18Ethene 5000

90 10 ug/L 06/23/16 04:17 18Ethane 2100

Lab Sample ID: 280-84495-15Client Sample ID: ADDV-034
Matrix: WaterDate Collected: 06/14/16 09:50

Date Received: 06/15/16 10:00
RL MDL

Methane 12000 90 3.9 ug/L 06/23/16 04:21 18

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

90 7.2 ug/L 06/23/16 04:21 18Ethene ND

90 10 ug/L 06/23/16 04:21 18Ethane 5100

Lab Sample ID: 280-84495-16Client Sample ID: ADDV-030
Matrix: WaterDate Collected: 06/14/16 15:15

Date Received: 06/15/16 10:00
RL MDL

Methane 1300 5.0 0.22 ug/L 06/22/16 22:21 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.40 ug/L 06/22/16 22:21 1Ethene ND

5.0 0.57 ug/L 06/22/16 22:21 1Ethane ND

Lab Sample ID: 280-84495-17Client Sample ID: ADDV-029
Matrix: WaterDate Collected: 06/14/16 13:10

Date Received: 06/15/16 10:00
RL MDL

Methane 1200 5.0 0.22 ug/L 06/22/16 22:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.40 ug/L 06/22/16 22:25 1Ethene ND

5.0 0.57 ug/L 06/22/16 22:25 1Ethane 1.6 J
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

General Chemistry

Lab Sample ID: 280-84495-1Client Sample ID: ADDV-006
Matrix: WaterDate Collected: 06/14/16 11:45

Date Received: 06/15/16 10:00
RL MDL

Chloride 27 3.0 0.25 mg/L 06/15/16 16:15 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/15/16 16:15 1Nitrate as N ND

5.0 0.23 mg/L 06/15/16 16:15 1Sulfate 190

1.0 0.16 mg/L 06/17/16 20:08 1Total Organic Carbon - Average 3.4

5.0 1.1 mg/L 06/20/16 14:43 1Alkalinity 360 B ^

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron ND HF

Lab Sample ID: 280-84495-2Client Sample ID: ADDV-016
Matrix: WaterDate Collected: 06/14/16 10:05

Date Received: 06/15/16 10:00
RL MDL

Chloride 46 3.0 0.25 mg/L 06/15/16 16:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/15/16 16:35 1Nitrate as N ND

5.0 0.23 mg/L 06/15/16 16:35 1Sulfate 0.53 J

1.0 0.16 mg/L 06/17/16 20:52 1Total Organic Carbon - Average 8.8

5.0 1.1 mg/L 06/20/16 14:49 1Alkalinity 460 B ^

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron ND HF

Lab Sample ID: 280-84495-3Client Sample ID: ADDV-010
Matrix: WaterDate Collected: 06/14/16 11:38

Date Received: 06/15/16 10:00
RL MDL

Chloride 110 3.0 0.25 mg/L 06/15/16 17:34 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/15/16 17:34 1Nitrate as N ND

5.0 0.23 mg/L 06/15/16 17:34 1Sulfate 52

1.0 0.16 mg/L 06/17/16 21:09 1Total Organic Carbon - Average 2.0

5.0 1.1 mg/L 06/20/16 14:55 1Alkalinity 310 B ^

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron ND HF

Lab Sample ID: 280-84495-4Client Sample ID: ADDV-008
Matrix: WaterDate Collected: 06/14/16 09:52

Date Received: 06/15/16 10:00
RL MDL

Chloride 44 3.0 0.25 mg/L 06/15/16 17:54 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/15/16 17:54 1Nitrate as N ND

5.0 0.23 mg/L 06/15/16 17:54 1Sulfate 0.49 J

1.0 0.16 mg/L 06/17/16 21:24 1Total Organic Carbon - Average 9.0

5.0 1.1 mg/L 06/20/16 15:02 1Alkalinity 520 B ^

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron ND HF

Lab Sample ID: 280-84495-5Client Sample ID: ADDV-017
Matrix: WaterDate Collected: 06/14/16 16:35

Date Received: 06/15/16 10:00
RL MDL

Chloride 19 3.0 0.25 mg/L 06/15/16 18:14 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/15/16 18:14 1Nitrate as N 0.045 J
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

General Chemistry (Continued)

Lab Sample ID: 280-84495-5Client Sample ID: ADDV-017
Matrix: WaterDate Collected: 06/14/16 16:35

Date Received: 06/15/16 10:00
RL MDL

Sulfate 55 5.0 0.23 mg/L 06/15/16 18:14 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/17/16 22:08 1Total Organic Carbon - Average 3.2

5.0 1.1 mg/L 06/20/16 15:08 1Alkalinity 360 B ^

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron ND HF

Lab Sample ID: 280-84495-6Client Sample ID: ADDV-025
Matrix: WaterDate Collected: 06/14/16 12:45

Date Received: 06/15/16 10:00
RL MDL

Chloride 3.2 3.0 0.25 mg/L 06/15/16 18:34 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/15/16 18:34 1Nitrate as N 0.052 J

5.0 0.23 mg/L 06/15/16 18:34 1Sulfate 6.2

1.0 0.16 mg/L 06/17/16 22:22 1Total Organic Carbon - Average 1.1

5.0 1.1 mg/L 06/20/16 15:39 1Alkalinity 400 B ^

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron 0.096 J HF

Lab Sample ID: 280-84495-7Client Sample ID: ADDV-024
Matrix: WaterDate Collected: 06/14/16 14:35

Date Received: 06/15/16 10:00
RL MDL

Chloride 26 3.0 0.25 mg/L 06/15/16 18:54 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/15/16 18:54 1Nitrate as N ND

5.0 0.23 mg/L 06/15/16 18:54 1Sulfate 0.77 J

1.0 0.16 mg/L 06/18/16 00:13 1Total Organic Carbon - Average 4.3

5.0 1.1 mg/L 06/20/16 15:44 1Alkalinity 340 B ^

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron 0.057 J HF

Lab Sample ID: 280-84495-10Client Sample ID: ADDV-026
Matrix: WaterDate Collected: 06/14/16 11:33

Date Received: 06/15/16 10:00
RL MDL

Chloride 150 3.0 0.25 mg/L 06/19/16 15:06 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/18/16 02:11 1Total Organic Carbon - Average 3.0

Lab Sample ID: 280-84495-11Client Sample ID: ADDV-027
Matrix: WaterDate Collected: 06/14/16 11:37

Date Received: 06/15/16 10:00
RL MDL

Chloride 36 3.0 0.25 mg/L 06/19/16 15:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/18/16 02:25 1Total Organic Carbon - Average 1.8

Lab Sample ID: 280-84495-12Client Sample ID: ADDV-028
Matrix: WaterDate Collected: 06/14/16 11:42

Date Received: 06/15/16 10:00
RL MDL

Chloride 16 3.0 0.25 mg/L 06/19/16 15:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/18/16 02:40 1Total Organic Carbon - Average 4.8
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

General Chemistry

Lab Sample ID: 280-84495-13Client Sample ID: ADDV-032
Matrix: WaterDate Collected: 06/14/16 09:30

Date Received: 06/15/16 10:00
RL MDL

Chloride 220 15 1.3 mg/L 06/15/16 23:17 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/15/16 19:14 1Nitrate as N ND

5.0 0.23 mg/L 06/15/16 19:14 1Sulfate 1.2 J

1.0 0.16 mg/L 06/18/16 02:55 1Total Organic Carbon - Average 12

5.0 1.1 mg/L 06/20/16 15:52 1Alkalinity 540 B ^

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide 7.0

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron ND HF

Lab Sample ID: 280-84495-14Client Sample ID: ADDV-033
Matrix: WaterDate Collected: 06/14/16 09:40

Date Received: 06/15/16 10:00
RL MDL

Chloride 170 3.0 0.25 mg/L 06/15/16 19:34 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/15/16 19:34 1Nitrate as N ND

5.0 0.23 mg/L 06/15/16 19:34 1Sulfate 0.92 J

1.0 0.16 mg/L 06/18/16 03:12 1Total Organic Carbon - Average 7.8

5.0 1.1 mg/L 06/20/16 15:59 1Alkalinity 490 B ^

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide 7.0

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron 0.31 HF

Lab Sample ID: 280-84495-15Client Sample ID: ADDV-034
Matrix: WaterDate Collected: 06/14/16 09:50

Date Received: 06/15/16 10:00
RL MDL

Chloride 52 3.0 0.25 mg/L 06/15/16 19:54 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/15/16 19:54 1Nitrate as N ND

5.0 0.23 mg/L 06/15/16 19:54 1Sulfate 0.56 J

1.0 0.16 mg/L 06/18/16 03:26 1Total Organic Carbon - Average 3.9

5.0 1.1 mg/L 06/20/16 16:05 1Alkalinity 510 B ^

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide 1.6

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron 0.17 J HF

Lab Sample ID: 280-84495-16Client Sample ID: ADDV-030
Matrix: WaterDate Collected: 06/14/16 15:15

Date Received: 06/15/16 10:00
RL MDL

Chloride 11 3.0 0.25 mg/L 06/15/16 20:14 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/15/16 20:14 1Nitrate as N ND

5.0 0.23 mg/L 06/15/16 20:14 1Sulfate 9.5

1.0 0.16 mg/L 06/18/16 04:11 1Total Organic Carbon - Average 5.2

5.0 1.1 mg/L 06/20/16 16:12 1Alkalinity 470 B ^

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron 0.17 J HF

Lab Sample ID: 280-84495-17Client Sample ID: ADDV-029
Matrix: WaterDate Collected: 06/14/16 13:10

Date Received: 06/15/16 10:00
RL MDL

Chloride 9.2 3.0 0.25 mg/L 06/15/16 20:34 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/15/16 20:34 1Nitrate as N ND
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Client Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

General Chemistry (Continued)

Lab Sample ID: 280-84495-17Client Sample ID: ADDV-029
Matrix: WaterDate Collected: 06/14/16 13:10

Date Received: 06/15/16 10:00
RL MDL

Sulfate 8.6 5.0 0.23 mg/L 06/15/16 20:34 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/18/16 04:25 1Total Organic Carbon - Average 6.0

5.0 1.1 mg/L 06/20/16 16:19 1Alkalinity 470 B ^

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron 0.22 HF
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Surrogate Summary
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (70-127) (78-120) (77-120) (80-125)

12DCE BFB DBFM TOL

99 107 94 107280-84495-1

Percent Surrogate Recovery (Acceptance Limits)

ADDV-006

95 107 91 105280-84495-1 - DL ADDV-006

99 107 94 104280-84495-2 ADDV-016

110 115 105 117280-84495-2 MS ADDV-016

93 100 88 101280-84495-2 MSD ADDV-016

97 104 92 99280-84495-3 ADDV-010

96 103 89 99280-84495-3 - DL ADDV-010

107 111 96 103280-84495-4 ADDV-008

115 116 104 112280-84495-5 ADDV-017

110 110 99 103280-84495-6 ADDV-025

110 109 99 104280-84495-7 ADDV-024

115 119 103 112280-84495-8 ADDV-047

112 110 100 106280-84495-9 ADDV-046

109 109 100 103280-84495-10 ADDV-026

124 125 X 109 116280-84495-10 - DL ADDV-026

109 111 96 105280-84495-11 ADDV-027

110 115 97 106280-84495-12 ADDV-028

107 109 97 103280-84495-12 - DL ADDV-028

118 122 X 109 112280-84495-13 ADDV-032

113 112 100 106280-84495-13 - DL ADDV-032

106 104 96 96280-84495-14 ADDV-033

102 106 108 107280-84495-14 - DL ADDV-033

113 117 103 111280-84495-15 ADDV-034

106 116 98 106280-84495-15 - DL ADDV-034

107 106 98 103280-84495-16 ADDV-030

108 110 95 102280-84495-17 ADDV-029

91 95 94 98280-84588-E-6 MS Matrix Spike

95 104 102 108280-84588-E-6 MSD Matrix Spike Duplicate

90 101 92 106LCS 280-331006/4 Lab Control Sample

90 93 94 102LCS 280-331154/4 Lab Control Sample

77 79 82 84LCSD 280-331154/5 Lab Control Sample Dup

91 100 89 101MB 280-331006/6 Method Blank

87 96 90 97MB 280-331154/6 Method Blank

Surrogate Legend

12DCE = 1,2-Dichloroethane-d4 (Surr)

BFB = 4-Bromofluorobenzene (Surr)

DBFM = Dibromofluoromethane (Surr)

TOL = Toluene-d8 (Surr)

TestAmerica Denver

Page 32 of 61 6/29/2016

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



QC Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 280-331006/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331006

RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/23/16 09:52 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.221.0 ug/L 06/23/16 09:52 11,1-Dichloroethane

ND 0.231.0 ug/L 06/23/16 09:52 11,1-Dichloroethene

ND 0.131.0 ug/L 06/23/16 09:52 11,2-Dichloroethane

ND 2.06.0 ug/L 06/23/16 09:52 1Methyl ethyl ketone (MEK)

ND 1.910 ug/L 06/23/16 09:52 1Acetone

ND 0.161.0 ug/L 06/23/16 09:52 1Benzene

ND 0.412.0 ug/L 06/23/16 09:52 1Chloroethane

ND 0.151.0 ug/L 06/23/16 09:52 1cis-1,2-Dichloroethene

ND 0.161.0 ug/L 06/23/16 09:52 1Ethylbenzene

ND 0.322.0 ug/L 06/23/16 09:52 1Methylene Chloride

ND 0.342.0 ug/L 06/23/16 09:52 1m-Xylene & p-Xylene

ND 0.191.0 ug/L 06/23/16 09:52 1o-Xylene

ND 0.171.0 ug/L 06/23/16 09:52 1Styrene

ND 0.201.0 ug/L 06/23/16 09:52 1Tetrachloroethene

ND 0.171.0 ug/L 06/23/16 09:52 1Toluene

ND 0.151.0 ug/L 06/23/16 09:52 1trans-1,2-Dichloroethene

ND 0.161.0 ug/L 06/23/16 09:52 1Trichloroethene

ND 0.101.0 ug/L 06/23/16 09:52 1Vinyl chloride

ND 0.192.0 ug/L 06/23/16 09:52 1Xylenes, Total

1,2-Dichloroethane-d4 (Surr) 91 70 - 127 06/23/16 09:52 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

100 06/23/16 09:52 14-Bromofluorobenzene (Surr) 78 - 120

89 06/23/16 09:52 1Dibromofluoromethane (Surr) 77 - 120

101 06/23/16 09:52 1Toluene-d8 (Surr) 80 - 125

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331006/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331006

1,1,1-Trichloroethane 5.00 5.10 ug/L 102 65 - 135

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,1-Dichloroethane 5.00 5.39 ug/L 108 65 - 135

1,1-Dichloroethene 5.00 4.97 ug/L 99 65 - 136

1,2-Dichloroethane 5.00 5.84 ug/L 117 65 - 135

Methyl ethyl ketone (MEK) 20.0 28.9 ug/L 144 44 - 177

Acetone 20.0 26.0 ug/L 130 39 - 156

Benzene 5.00 5.14 ug/L 103 65 - 135

Chloroethane 5.00 4.40 ug/L 88 46 - 136

cis-1,2-Dichloroethene 5.00 5.21 ug/L 104 65 - 135

Ethylbenzene 5.00 4.88 ug/L 98 65 - 135

Methylene Chloride 5.00 5.83 ug/L 117 54 - 141

m-Xylene & p-Xylene 5.00 5.03 ug/L 101 65 - 135

o-Xylene 5.00 5.03 ug/L 101 65 - 135

Styrene 5.00 5.00 ug/L 100 65 - 135

Tetrachloroethene 5.00 4.79 ug/L 96 65 - 135

Toluene 5.00 5.15 ug/L 103 65 - 135

TestAmerica Denver

Page 33 of 61 6/29/2016

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



QC Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331006/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331006

trans-1,2-Dichloroethene 5.00 5.30 ug/L 106 65 - 135

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Trichloroethene 5.00 4.95 ug/L 99 65 - 135

Vinyl chloride 5.00 4.00 ug/L 80 40 - 137

Xylenes, Total 10.0 10.1 ug/L 101 65 - 135

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

90

LCS LCS

Qualifier Limits%Recovery

1014-Bromofluorobenzene (Surr) 78 - 120

92Dibromofluoromethane (Surr) 77 - 120

106Toluene-d8 (Surr) 80 - 125

Client Sample ID: ADDV-016Lab Sample ID: 280-84495-2 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331006

1,1,1-Trichloroethane ND F2 5.00 5.97 ug/L 119 65 - 135

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

1,1-Dichloroethane ND 5.00 6.25 ug/L 125 65 - 135

1,1-Dichloroethene ND F2 5.00 5.43 ug/L 109 65 - 136

1,2-Dichloroethane ND F1 F2 5.00 7.15 F1 ug/L 143 65 - 135

Methyl ethyl ketone (MEK) ND 20.0 35.2 ug/L 176 44 - 177

Acetone 6.7 J 20.0 32.7 ug/L 130 39 - 156

Benzene ND 5.00 5.70 ug/L 114 65 - 135

Chloroethane 0.94 J 5.00 5.83 ug/L 98 46 - 136

cis-1,2-Dichloroethene ND 5.00 5.77 ug/L 115 65 - 135

Ethylbenzene ND 5.00 5.47 ug/L 109 65 - 135

Methylene Chloride ND 5.00 6.55 ug/L 131 54 - 141

m-Xylene & p-Xylene ND 5.00 5.58 ug/L 112 65 - 135

o-Xylene ND 5.00 5.69 ug/L 114 65 - 135

Styrene ND 5.00 5.66 ug/L 113 65 - 135

Tetrachloroethene ND 5.00 5.01 ug/L 100 65 - 135

Toluene ND 5.00 5.72 ug/L 114 65 - 135

trans-1,2-Dichloroethene ND 5.00 5.90 ug/L 118 65 - 135

Trichloroethene ND 5.00 5.47 ug/L 109 65 - 135

Vinyl chloride ND 5.00 4.31 ug/L 86 40 - 137

Xylenes, Total ND 10.0 11.3 ug/L 113 65 - 135

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

110

MS MS

Qualifier Limits%Recovery

1154-Bromofluorobenzene (Surr) 78 - 120

105Dibromofluoromethane (Surr) 77 - 120

117Toluene-d8 (Surr) 80 - 125
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QC Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: ADDV-016Lab Sample ID: 280-84495-2 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331006

1,1,1-Trichloroethane ND F2 5.00 4.77 F2 ug/L 95 65 - 135 22 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

1,1-Dichloroethane ND 5.00 5.12 ug/L 102 65 - 135 20 21

1,1-Dichloroethene ND F2 5.00 4.32 F2 ug/L 86 65 - 136 23 20

1,2-Dichloroethane ND F1 F2 5.00 5.66 F2 ug/L 113 65 - 135 23 20

Methyl ethyl ketone (MEK) ND 20.0 32.5 ug/L 163 44 - 177 8 32

Acetone 6.7 J 20.0 27.6 ug/L 104 39 - 156 17 23

Benzene ND 5.00 4.73 ug/L 95 65 - 135 19 20

Chloroethane 0.94 J 5.00 5.27 ug/L 87 46 - 136 10 25

cis-1,2-Dichloroethene ND 5.00 4.75 ug/L 95 65 - 135 19 20

Ethylbenzene ND 5.00 4.58 ug/L 92 65 - 135 18 20

Methylene Chloride ND 5.00 5.18 ug/L 104 54 - 141 23 26

m-Xylene & p-Xylene ND 5.00 4.58 ug/L 92 65 - 135 20 20

o-Xylene ND 5.00 4.70 ug/L 94 65 - 135 19 20

Styrene ND 5.00 4.69 ug/L 94 65 - 135 19 26

Tetrachloroethene ND 5.00 4.17 ug/L 83 65 - 135 18 20

Toluene ND 5.00 4.87 ug/L 97 65 - 135 16 20

trans-1,2-Dichloroethene ND 5.00 4.73 ug/L 95 65 - 135 22 24

Trichloroethene ND 5.00 4.50 ug/L 90 65 - 135 20 20

Vinyl chloride ND 5.00 4.42 ug/L 88 40 - 137 2 24

Xylenes, Total ND 10.0 9.28 ug/L 93 65 - 135 19 20

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

93

MSD MSD

Qualifier Limits%Recovery

1004-Bromofluorobenzene (Surr) 78 - 120

88Dibromofluoromethane (Surr) 77 - 120

101Toluene-d8 (Surr) 80 - 125

Client Sample ID: Method BlankLab Sample ID: MB 280-331154/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331154

RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/24/16 09:58 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.221.0 ug/L 06/24/16 09:58 11,1-Dichloroethane

ND 0.231.0 ug/L 06/24/16 09:58 11,1-Dichloroethene

ND 0.131.0 ug/L 06/24/16 09:58 11,2-Dichloroethane

ND 2.06.0 ug/L 06/24/16 09:58 1Methyl ethyl ketone (MEK)

ND 1.910 ug/L 06/24/16 09:58 1Acetone

ND 0.161.0 ug/L 06/24/16 09:58 1Benzene

ND 0.412.0 ug/L 06/24/16 09:58 1Chloroethane

ND 0.151.0 ug/L 06/24/16 09:58 1cis-1,2-Dichloroethene

ND 0.161.0 ug/L 06/24/16 09:58 1Ethylbenzene

ND 0.322.0 ug/L 06/24/16 09:58 1Methylene Chloride

ND 0.342.0 ug/L 06/24/16 09:58 1m-Xylene & p-Xylene

ND 0.191.0 ug/L 06/24/16 09:58 1o-Xylene

ND 0.171.0 ug/L 06/24/16 09:58 1Styrene

ND 0.201.0 ug/L 06/24/16 09:58 1Tetrachloroethene

ND 0.171.0 ug/L 06/24/16 09:58 1Toluene
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QC Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 280-331154/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331154

RL MDL

trans-1,2-Dichloroethene ND 1.0 0.15 ug/L 06/24/16 09:58 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.161.0 ug/L 06/24/16 09:58 1Trichloroethene

ND 0.101.0 ug/L 06/24/16 09:58 1Vinyl chloride

ND 0.192.0 ug/L 06/24/16 09:58 1Xylenes, Total

1,2-Dichloroethane-d4 (Surr) 87 70 - 127 06/24/16 09:58 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

96 06/24/16 09:58 14-Bromofluorobenzene (Surr) 78 - 120

90 06/24/16 09:58 1Dibromofluoromethane (Surr) 77 - 120

97 06/24/16 09:58 1Toluene-d8 (Surr) 80 - 125

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331154/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331154

1,1,1-Trichloroethane 5.00 4.85 ug/L 97 65 - 135

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,1-Dichloroethane 5.00 4.94 ug/L 99 65 - 135

1,1-Dichloroethene 5.00 4.73 ug/L 95 65 - 136

1,2-Dichloroethane 5.00 5.62 ug/L 112 65 - 135

Methyl ethyl ketone (MEK) 20.0 29.1 ug/L 145 44 - 177

Acetone 20.0 28.8 ug/L 144 39 - 156

Benzene 5.00 4.73 ug/L 95 65 - 135

Chloroethane 5.00 4.91 ug/L 98 46 - 136

cis-1,2-Dichloroethene 5.00 4.89 ug/L 98 65 - 135

Ethylbenzene 5.00 4.70 ug/L 94 65 - 135

Methylene Chloride 5.00 5.51 ug/L 110 54 - 141

m-Xylene & p-Xylene 5.00 4.83 ug/L 97 65 - 135

o-Xylene 5.00 4.87 ug/L 97 65 - 135

Styrene 5.00 4.82 ug/L 96 65 - 135

Tetrachloroethene 5.00 4.61 ug/L 92 65 - 135

Toluene 5.00 4.92 ug/L 98 65 - 135

trans-1,2-Dichloroethene 5.00 5.14 ug/L 103 65 - 135

Trichloroethene 5.00 4.60 ug/L 92 65 - 135

Vinyl chloride 5.00 4.95 ug/L 99 40 - 137

Xylenes, Total 10.0 9.70 ug/L 97 65 - 135

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

90

LCS LCS

Qualifier Limits%Recovery

934-Bromofluorobenzene (Surr) 78 - 120

94Dibromofluoromethane (Surr) 77 - 120

102Toluene-d8 (Surr) 80 - 125
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QC Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 280-331154/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331154

1,1,1-Trichloroethane 5.00 5.92 ug/L 118 65 - 135 20 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

1,1-Dichloroethane 5.00 5.65 ug/L 113 65 - 135 14 21

1,1-Dichloroethene 5.00 6.03 * ug/L 121 65 - 136 24 20

1,2-Dichloroethane 5.00 5.96 ug/L 119 65 - 135 6 20

Methyl ethyl ketone (MEK) 20.0 33.2 ug/L 166 44 - 177 13 32

Acetone 20.0 29.3 ug/L 146 39 - 156 2 23

Benzene 5.00 5.23 ug/L 105 65 - 135 10 20

Chloroethane 5.00 5.59 ug/L 112 46 - 136 13 25

cis-1,2-Dichloroethene 5.00 5.42 ug/L 108 65 - 135 10 20

Ethylbenzene 5.00 5.17 ug/L 103 65 - 135 9 20

Methylene Chloride 5.00 5.88 ug/L 118 54 - 141 6 26

m-Xylene & p-Xylene 5.00 5.31 ug/L 106 65 - 135 10 20

o-Xylene 5.00 5.18 ug/L 104 65 - 135 6 20

Styrene 5.00 5.16 ug/L 103 65 - 135 7 26

Tetrachloroethene 5.00 5.35 ug/L 107 65 - 135 15 20

Toluene 5.00 5.47 ug/L 109 65 - 135 11 20

trans-1,2-Dichloroethene 5.00 5.87 ug/L 117 65 - 135 13 24

Trichloroethene 5.00 5.34 ug/L 107 65 - 135 15 20

Vinyl chloride 5.00 6.01 ug/L 120 40 - 137 19 24

Xylenes, Total 10.0 10.5 ug/L 105 65 - 135 8 20

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

77

LCSD LCSD

Qualifier Limits%Recovery

794-Bromofluorobenzene (Surr) 78 - 120

82Dibromofluoromethane (Surr) 77 - 120

84Toluene-d8 (Surr) 80 - 125

Client Sample ID: Matrix SpikeLab Sample ID: 280-84588-E-6 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331154

1,1,1-Trichloroethane ND 100 109 ug/L 109 65 - 135

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

1,1-Dichloroethane ND 100 107 ug/L 107 65 - 135

1,1-Dichloroethene ND * 100 114 ug/L 114 65 - 136

1,2-Dichloroethane ND F1 100 139 F1 ug/L 139 65 - 135

Methyl ethyl ketone (MEK) ND 400 614 ug/L 153 44 - 177

Acetone ND F1 400 559 ug/L 140 39 - 156

Benzene 1400 E 100 644 4 ug/L -712 65 - 135

Chloroethane ND 100 107 ug/L 107 46 - 136

cis-1,2-Dichloroethene ND 100 103 ug/L 103 65 - 135

Ethylbenzene 230 F1 100 161 F1 ug/L -68 65 - 135

Methylene Chloride 15 J 100 118 ug/L 103 54 - 141

m-Xylene & p-Xylene 2100 E 100 949 4 ug/L -1111 65 - 135

o-Xylene 450 100 260 4 ug/L -186 65 - 135

Styrene ND 100 111 ug/L 111 65 - 135

Tetrachloroethene ND 100 103 ug/L 103 65 - 135

Toluene 2400 E 100 843 4 ug/L -1549 65 - 135
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QC Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Matrix SpikeLab Sample ID: 280-84588-E-6 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331154

trans-1,2-Dichloroethene ND 100 111 ug/L 111 65 - 135

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Trichloroethene ND 100 103 ug/L 103 65 - 135

Vinyl chloride ND 100 110 ug/L 110 40 - 137

Xylenes, Total 2600 200 1210 4 ug/L -671 65 - 135

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

91

MS MS

Qualifier Limits%Recovery

954-Bromofluorobenzene (Surr) 78 - 120

94Dibromofluoromethane (Surr) 77 - 120

98Toluene-d8 (Surr) 80 - 125

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 280-84588-E-6 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331154

1,1,1-Trichloroethane ND 100 116 ug/L 116 65 - 135 7 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

1,1-Dichloroethane ND 100 114 ug/L 114 65 - 135 6 21

1,1-Dichloroethene ND * 100 116 ug/L 116 65 - 136 2 20

1,2-Dichloroethane ND F1 100 147 F1 ug/L 147 65 - 135 5 20

Methyl ethyl ketone (MEK) ND 400 676 ug/L 169 44 - 177 10 32

Acetone ND F1 400 636 F1 ug/L 159 39 - 156 13 23

Benzene 1400 E 100 691 4 ug/L -665 65 - 135 7 20

Chloroethane ND 100 110 ug/L 110 46 - 136 3 25

cis-1,2-Dichloroethene ND 100 116 ug/L 116 65 - 135 12 20

Ethylbenzene 230 F1 100 174 F1 ug/L -56 65 - 135 7 20

Methylene Chloride 15 J 100 126 ug/L 112 54 - 141 7 26

m-Xylene & p-Xylene 2100 E 100 1010 4 ug/L -1046 65 - 135 7 20

o-Xylene 450 100 278 4 ug/L -168 65 - 135 7 20

Styrene ND 100 115 ug/L 115 65 - 135 4 26

Tetrachloroethene ND 100 114 ug/L 114 65 - 135 10 20

Toluene 2400 E 100 904 4 ug/L -1488 65 - 135 7 20

trans-1,2-Dichloroethene ND 100 120 ug/L 120 65 - 135 7 24

Trichloroethene ND 100 111 ug/L 111 65 - 135 7 20

Vinyl chloride ND 100 116 ug/L 116 40 - 137 5 24

Xylenes, Total 2600 200 1290 4 ug/L -631 65 - 135 6 20

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

95

MSD MSD

Qualifier Limits%Recovery

1044-Bromofluorobenzene (Surr) 78 - 120

102Dibromofluoromethane (Surr) 77 - 120

108Toluene-d8 (Surr) 80 - 125
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QC Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: RSK-175 - Dissolved Gases (GC)

Client Sample ID: Method BlankLab Sample ID: MB 280-330971/7
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330971

RL MDL

Methane ND 5.0 0.22 ug/L 06/22/16 18:48 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.405.0 ug/L 06/22/16 18:48 1Ethene

ND 0.575.0 ug/L 06/22/16 18:48 1Ethane

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330971/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330971

Methane 146 163 ug/L 112 75 - 125

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Ethene 255 277 ug/L 109 75 - 125

Ethane 274 308 ug/L 112 75 - 125

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 280-330971/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330971

Methane 146 166 ug/L 113 75 - 125 1 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Ethene 255 279 ug/L 109 75 - 125 1 20

Ethane 274 314 ug/L 115 75 - 125 2 20

Client Sample ID: Matrix SpikeLab Sample ID: 280-84538-X-16 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330971

Methane 370 2630 2990 ug/L 100 52 - 145

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Ethene 37 J 4600 4610 ug/L 99 75 - 131

Ethane 22 J 4930 5070 ug/L 102 75 - 125

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 280-84538-X-16 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330971

Methane 370 2630 2540 ug/L 83 52 - 145 16 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Ethene 37 J 4600 3940 ug/L 85 75 - 131 16 20

Ethane 22 J 4930 4290 ug/L 87 75 - 125 17 20

Client Sample ID: ADDV-010Lab Sample ID: 280-84495-3 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330971

Methane 260 250 ug/L 2 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Ethene 94 92.4 ug/L 2 20

Ethane ND ND ug/L NC 20
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QC Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: RSK-175 - Dissolved Gases (GC) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 280-331097/7
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331097

RL MDL

Methane ND 5.0 0.22 ug/L 06/23/16 16:20 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.405.0 ug/L 06/23/16 16:20 1Ethene

ND 0.575.0 ug/L 06/23/16 16:20 1Ethane

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331097/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331097

Methane 146 171 ug/L 117 75 - 125

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Ethene 255 285 ug/L 112 75 - 125

Ethane 274 323 ug/L 118 75 - 125

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 280-331097/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331097

Methane 146 178 ug/L 122 75 - 125 5 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Ethene 255 294 ug/L 115 75 - 125 3 20

Ethane 274 338 ug/L 123 75 - 125 4 20

Client Sample ID: Matrix SpikeLab Sample ID: 280-84538-U-16 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331097

Methane 390 438 889 ug/L 114 52 - 145

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Ethene 37 766 857 ug/L 107 75 - 131

Ethane 23 821 973 ug/L 116 75 - 125

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 280-84538-U-16 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331097

Methane 390 438 915 ug/L 120 52 - 145 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Ethene 37 766 860 ug/L 107 75 - 131 0 20

Ethane 23 821 984 ug/L 117 75 - 125 1 20

Client Sample ID: DuplicateLab Sample ID: 280-84489-L-1 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331097

Methane 120 115 ug/L 0.4 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Ethene 18 18.3 ug/L 0 20

Ethane ND ND ug/L NC 20
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QC Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 300.0 - Anions, Ion Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 280-329886/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 329886

RL MDL

Nitrate as N ND 0.50 0.042 mg/L 06/15/16 10:47 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-329886/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 329886

Nitrate as N 5.00 4.95 mg/L 99 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 280-329886/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 329886

Nitrate as N 5.00 4.96 mg/L 99 90 - 110 0 10

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Lab Control SampleLab Sample ID: MRL 280-329886/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 329886

Nitrate as N 0.200 0.211 J mg/L 105 50 - 150

Analyte

MRL MRL

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: ADDV-016Lab Sample ID: 280-84495-2 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 329886

Nitrate as N ND 5.00 5.10 mg/L 102 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: ADDV-016Lab Sample ID: 280-84495-2 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 329886

Nitrate as N ND 5.00 5.15 mg/L 103 80 - 120 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: ADDV-016Lab Sample ID: 280-84495-2 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 329886

Nitrate as N ND ND mg/L NC 15

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 280-329887/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 329887

RL MDL

Chloride ND 3.0 0.25 mg/L 06/15/16 10:47 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier
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QC Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 300.0 - Anions, Ion Chromatography (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 280-329887/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 329887

RL MDL

Sulfate ND 5.0 0.23 mg/L 06/15/16 10:47 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-329887/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 329887

Chloride 100 101 mg/L 101 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Sulfate 100 99.0 mg/L 99 90 - 110

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 280-329887/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 329887

Chloride 100 101 mg/L 101 90 - 110 0 10

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Sulfate 100 99.2 mg/L 99 90 - 110 0 10

Client Sample ID: Lab Control SampleLab Sample ID: MRL 280-329887/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 329887

Chloride 2.50 2.47 J mg/L 99 50 - 150

Analyte

MRL MRL

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Sulfate 2.50 2.57 J mg/L 103 50 - 150

Client Sample ID: ADDV-016Lab Sample ID: 280-84495-2 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 329887

Chloride 46 25.0 74.2 mg/L 111 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Sulfate 0.53 J 25.0 24.2 mg/L 95 80 - 120

Client Sample ID: ADDV-016Lab Sample ID: 280-84495-2 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 329887

Chloride 46 25.0 74.4 mg/L 112 80 - 120 0 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Sulfate 0.53 J 25.0 24.5 mg/L 96 80 - 120 1 20

Client Sample ID: ADDV-016Lab Sample ID: 280-84495-2 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 329887

Chloride 46 46.5 mg/L 0 15

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Sulfate 0.53 J 0.606 J mg/L 13 15
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QC Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 300.0 - Anions, Ion Chromatography (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 280-330366/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330366

RL MDL

Chloride ND 3.0 0.25 mg/L 06/19/16 10:15 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330366/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330366

Chloride 100 99.1 mg/L 99 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 280-330366/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330366

Chloride 100 99.1 mg/L 99 90 - 110 0 10

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Lab Control SampleLab Sample ID: MRL 280-330366/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330366

Chloride 2.50 2.49 J mg/L 100 50 - 150

Analyte

MRL MRL

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: ADDV-028Lab Sample ID: 280-84495-12 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330366

Chloride 16 25.0 42.6 mg/L 105 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: ADDV-028Lab Sample ID: 280-84495-12 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330366

Chloride 16 25.0 42.6 mg/L 105 80 - 120 0 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: ADDV-028Lab Sample ID: 280-84495-12 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330366

Chloride 16 16.3 mg/L 0.07 15

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD
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QC Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 9060 - Organic Carbon, Total (TOC)

Client Sample ID: Method BlankLab Sample ID: MB 280-330441/35
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330441

RL MDL

Total Organic Carbon - Average ND 1.0 0.16 mg/L 06/17/16 23:43 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: MB 280-330441/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330441

RL MDL

Total Organic Carbon - Average ND 1.0 0.16 mg/L 06/17/16 15:11 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330441/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330441

Total Organic Carbon - Average 25.0 24.5 mg/L 98 88 - 112

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330441/34
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330441

Total Organic Carbon - Average 25.0 24.8 mg/L 99 88 - 112

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: ADDV-006Lab Sample ID: 280-84495-1 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330441

Total Organic Carbon - Average 3.4 25.0 27.9 mg/L 98 88 - 112

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: ADDV-006Lab Sample ID: 280-84495-1 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330441

Total Organic Carbon - Average 3.4 25.0 27.8 mg/L 98 88 - 112 1 15

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: SM 2320B - Alkalinity

Client Sample ID: Method BlankLab Sample ID: MB 280-330602/31
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330602

RL MDL

Alkalinity 1.87 J 5.0 1.1 mg/L 06/20/16 15:33 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier
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QC Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: SM 2320B - Alkalinity (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 280-330602/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330602

RL MDL

Alkalinity 2.66 J 5.0 1.1 mg/L 06/20/16 12:50 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330602/30
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330602

Alkalinity 200 188 mg/L 94 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330602/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330602

Alkalinity 200 199 mg/L 99 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: DuplicateLab Sample ID: 280-84403-A-3 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330602

Alkalinity 730 B 708 mg/L 3 10

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: SM 4500 S2 F - Sulfide, Total

Client Sample ID: Method BlankLab Sample ID: MB 280-330284/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330284

RL MDL

Sulfide ND 1.0 0.50 mg/L 06/17/16 15:49 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330284/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330284

Sulfide 26.5 27.0 mg/L 102 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 280-84538-G-16 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330284

Sulfide ND 26.5 27.8 mg/L 105 90 - 110 2 10

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD
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QC Sample Results
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: SM 4500 S2 F - Sulfide, Total (Continued)

Client Sample ID: Matrix SpikeLab Sample ID: 280-84538-I-16 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330284

Sulfide ND 26.5 28.4 mg/L 107 90 - 110

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Method: SM3500_FE_D - Ferrous Iron

Client Sample ID: Method BlankLab Sample ID: MB 280-330165/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330165

RL MDL

Ferrous Iron ND 0.20 0.021 mg/L 06/16/16 20:23 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330165/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330165

Ferrous Iron 2.00 2.10 mg/L 105 85 - 113

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Matrix SpikeLab Sample ID: 280-84538-A-16 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330165

Ferrous Iron 0.028 J 2.00 2.14 mg/L 105 85 - 113

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 280-84538-A-16 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330165

Ferrous Iron 0.028 J 2.00 2.17 mg/L 107 85 - 113 1 10

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: DuplicateLab Sample ID: 280-84538-A-16 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330165

Ferrous Iron 0.028 J 0.0285 J mg/L 0 10

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD
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QC Association Summary
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

GC/MS VOA

Analysis Batch: 331006

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8260B280-84495-1 ADDV-006 Total/NA

Water 8260B280-84495-1 - DL ADDV-006 Total/NA

Water 8260B280-84495-2 ADDV-016 Total/NA

Water 8260B280-84495-2 MS ADDV-016 Total/NA

Water 8260B280-84495-2 MSD ADDV-016 Total/NA

Water 8260B280-84495-3 ADDV-010 Total/NA

Water 8260B280-84495-3 - DL ADDV-010 Total/NA

Water 8260B280-84495-4 ADDV-008 Total/NA

Water 8260B280-84495-5 ADDV-017 Total/NA

Water 8260B280-84495-6 ADDV-025 Total/NA

Water 8260B280-84495-7 ADDV-024 Total/NA

Water 8260B280-84495-8 ADDV-047 Total/NA

Water 8260B280-84495-9 ADDV-046 Total/NA

Water 8260B280-84495-10 ADDV-026 Total/NA

Water 8260B280-84495-10 - DL ADDV-026 Total/NA

Water 8260B280-84495-11 ADDV-027 Total/NA

Water 8260B280-84495-12 ADDV-028 Total/NA

Water 8260B280-84495-12 - DL ADDV-028 Total/NA

Water 8260B280-84495-13 ADDV-032 Total/NA

Water 8260B280-84495-13 - DL ADDV-032 Total/NA

Water 8260B280-84495-14 ADDV-033 Total/NA

Water 8260B280-84495-15 ADDV-034 Total/NA

Water 8260B280-84495-15 - DL ADDV-034 Total/NA

Water 8260B280-84495-16 ADDV-030 Total/NA

Water 8260B280-84495-17 ADDV-029 Total/NA

Water 8260BLCS 280-331006/4 Lab Control Sample Total/NA

Water 8260BMB 280-331006/6 Method Blank Total/NA

Analysis Batch: 331154

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8260B280-84495-14 - DL ADDV-033 Total/NA

Water 8260B280-84588-E-6 MS Matrix Spike Total/NA

Water 8260B280-84588-E-6 MSD Matrix Spike Duplicate Total/NA

Water 8260BLCS 280-331154/4 Lab Control Sample Total/NA

Water 8260BLCSD 280-331154/5 Lab Control Sample Dup Total/NA

Water 8260BMB 280-331154/6 Method Blank Total/NA

GC VOA

Analysis Batch: 330971

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water RSK-175280-84495-1 ADDV-006 Total/NA

Water RSK-175280-84495-2 ADDV-016 Total/NA

Water RSK-175280-84495-3 ADDV-010 Total/NA

Water RSK-175280-84495-3 DU ADDV-010 Total/NA

Water RSK-175280-84495-5 ADDV-017 Total/NA

Water RSK-175280-84495-6 ADDV-025 Total/NA

Water RSK-175280-84495-7 ADDV-024 Total/NA

Water RSK-175280-84495-13 ADDV-032 Total/NA

Water RSK-175280-84495-14 ADDV-033 Total/NA
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QC Association Summary
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

GC VOA (Continued)

Analysis Batch: 330971 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water RSK-175280-84495-15 ADDV-034 Total/NA

Water RSK-175280-84495-16 ADDV-030 Total/NA

Water RSK-175280-84495-17 ADDV-029 Total/NA

Water RSK-175280-84538-X-16 MS Matrix Spike Total/NA

Water RSK-175280-84538-X-16 MSD Matrix Spike Duplicate Total/NA

Water RSK-175LCS 280-330971/5 Lab Control Sample Total/NA

Water RSK-175LCSD 280-330971/6 Lab Control Sample Dup Total/NA

Water RSK-175MB 280-330971/7 Method Blank Total/NA

Analysis Batch: 331097

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water RSK-175280-84489-L-1 DU Duplicate Total/NA

Water RSK-175280-84495-4 ADDV-008 Total/NA

Water RSK-175280-84538-U-16 MS Matrix Spike Total/NA

Water RSK-175280-84538-U-16 MSD Matrix Spike Duplicate Total/NA

Water RSK-175LCS 280-331097/5 Lab Control Sample Total/NA

Water RSK-175LCSD 280-331097/6 Lab Control Sample Dup Total/NA

Water RSK-175MB 280-331097/7 Method Blank Total/NA

General Chemistry

Analysis Batch: 329886

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0280-84495-1 ADDV-006 Total/NA

Water 300.0280-84495-2 ADDV-016 Total/NA

Water 300.0280-84495-2 DU ADDV-016 Total/NA

Water 300.0280-84495-2 MS ADDV-016 Total/NA

Water 300.0280-84495-2 MSD ADDV-016 Total/NA

Water 300.0280-84495-3 ADDV-010 Total/NA

Water 300.0280-84495-4 ADDV-008 Total/NA

Water 300.0280-84495-5 ADDV-017 Total/NA

Water 300.0280-84495-6 ADDV-025 Total/NA

Water 300.0280-84495-7 ADDV-024 Total/NA

Water 300.0280-84495-13 ADDV-032 Total/NA

Water 300.0280-84495-14 ADDV-033 Total/NA

Water 300.0280-84495-15 ADDV-034 Total/NA

Water 300.0280-84495-16 ADDV-030 Total/NA

Water 300.0280-84495-17 ADDV-029 Total/NA

Water 300.0LCS 280-329886/4 Lab Control Sample Total/NA

Water 300.0LCSD 280-329886/5 Lab Control Sample Dup Total/NA

Water 300.0MB 280-329886/6 Method Blank Total/NA

Water 300.0MRL 280-329886/3 Lab Control Sample Total/NA

Analysis Batch: 329887

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0280-84495-1 ADDV-006 Total/NA

Water 300.0280-84495-2 ADDV-016 Total/NA

Water 300.0280-84495-2 DU ADDV-016 Total/NA

Water 300.0280-84495-2 MS ADDV-016 Total/NA

Water 300.0280-84495-2 MSD ADDV-016 Total/NA
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QC Association Summary
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

General Chemistry (Continued)

Analysis Batch: 329887 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0280-84495-3 ADDV-010 Total/NA

Water 300.0280-84495-4 ADDV-008 Total/NA

Water 300.0280-84495-5 ADDV-017 Total/NA

Water 300.0280-84495-6 ADDV-025 Total/NA

Water 300.0280-84495-7 ADDV-024 Total/NA

Water 300.0280-84495-13 ADDV-032 Total/NA

Water 300.0280-84495-13 ADDV-032 Total/NA

Water 300.0280-84495-14 ADDV-033 Total/NA

Water 300.0280-84495-15 ADDV-034 Total/NA

Water 300.0280-84495-16 ADDV-030 Total/NA

Water 300.0280-84495-17 ADDV-029 Total/NA

Water 300.0LCS 280-329887/4 Lab Control Sample Total/NA

Water 300.0LCSD 280-329887/5 Lab Control Sample Dup Total/NA

Water 300.0MB 280-329887/6 Method Blank Total/NA

Water 300.0MRL 280-329887/3 Lab Control Sample Total/NA

Analysis Batch: 330165

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM3500_FE_D280-84495-1 ADDV-006 Total/NA

Water SM3500_FE_D280-84495-2 ADDV-016 Total/NA

Water SM3500_FE_D280-84495-3 ADDV-010 Total/NA

Water SM3500_FE_D280-84495-4 ADDV-008 Total/NA

Water SM3500_FE_D280-84495-5 ADDV-017 Total/NA

Water SM3500_FE_D280-84495-6 ADDV-025 Total/NA

Water SM3500_FE_D280-84495-7 ADDV-024 Total/NA

Water SM3500_FE_D280-84495-13 ADDV-032 Total/NA

Water SM3500_FE_D280-84495-14 ADDV-033 Total/NA

Water SM3500_FE_D280-84495-15 ADDV-034 Total/NA

Water SM3500_FE_D280-84495-16 ADDV-030 Total/NA

Water SM3500_FE_D280-84495-17 ADDV-029 Total/NA

Water SM3500_FE_D280-84538-A-16 DU Duplicate Total/NA

Water SM3500_FE_D280-84538-A-16 MS Matrix Spike Total/NA

Water SM3500_FE_D280-84538-A-16 MSD Matrix Spike Duplicate Total/NA

Water SM3500_FE_DLCS 280-330165/3 Lab Control Sample Total/NA

Water SM3500_FE_DMB 280-330165/4 Method Blank Total/NA

Analysis Batch: 330284

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 4500 S2 F280-84495-1 ADDV-006 Total/NA

Water SM 4500 S2 F280-84495-2 ADDV-016 Total/NA

Water SM 4500 S2 F280-84495-3 ADDV-010 Total/NA

Water SM 4500 S2 F280-84495-4 ADDV-008 Total/NA

Water SM 4500 S2 F280-84495-5 ADDV-017 Total/NA

Water SM 4500 S2 F280-84495-6 ADDV-025 Total/NA

Water SM 4500 S2 F280-84495-7 ADDV-024 Total/NA

Water SM 4500 S2 F280-84495-13 ADDV-032 Total/NA

Water SM 4500 S2 F280-84495-14 ADDV-033 Total/NA

Water SM 4500 S2 F280-84495-15 ADDV-034 Total/NA

Water SM 4500 S2 F280-84495-16 ADDV-030 Total/NA

Water SM 4500 S2 F280-84495-17 ADDV-029 Total/NA

Water SM 4500 S2 F280-84538-G-16 MSD Matrix Spike Duplicate Total/NA
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QC Association Summary
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

General Chemistry (Continued)

Analysis Batch: 330284 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 4500 S2 F280-84538-I-16 MS Matrix Spike Total/NA

Water SM 4500 S2 FLCS 280-330284/1 Lab Control Sample Total/NA

Water SM 4500 S2 FMB 280-330284/2 Method Blank Total/NA

Analysis Batch: 330366

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0280-84495-10 ADDV-026 Total/NA

Water 300.0280-84495-11 ADDV-027 Total/NA

Water 300.0280-84495-12 ADDV-028 Total/NA

Water 300.0280-84495-12 DU ADDV-028 Total/NA

Water 300.0280-84495-12 MS ADDV-028 Total/NA

Water 300.0280-84495-12 MSD ADDV-028 Total/NA

Water 300.0LCS 280-330366/4 Lab Control Sample Total/NA

Water 300.0LCSD 280-330366/5 Lab Control Sample Dup Total/NA

Water 300.0MB 280-330366/6 Method Blank Total/NA

Water 300.0MRL 280-330366/3 Lab Control Sample Total/NA

Analysis Batch: 330441

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9060280-84495-1 ADDV-006 Total/NA

Water 9060280-84495-1 MS ADDV-006 Total/NA

Water 9060280-84495-1 MSD ADDV-006 Total/NA

Water 9060280-84495-2 ADDV-016 Total/NA

Water 9060280-84495-3 ADDV-010 Total/NA

Water 9060280-84495-4 ADDV-008 Total/NA

Water 9060280-84495-5 ADDV-017 Total/NA

Water 9060280-84495-6 ADDV-025 Total/NA

Water 9060280-84495-7 ADDV-024 Total/NA

Water 9060280-84495-10 ADDV-026 Total/NA

Water 9060280-84495-11 ADDV-027 Total/NA

Water 9060280-84495-12 ADDV-028 Total/NA

Water 9060280-84495-13 ADDV-032 Total/NA

Water 9060280-84495-14 ADDV-033 Total/NA

Water 9060280-84495-15 ADDV-034 Total/NA

Water 9060280-84495-16 ADDV-030 Total/NA

Water 9060280-84495-17 ADDV-029 Total/NA

Water 9060LCS 280-330441/3 Lab Control Sample Total/NA

Water 9060LCS 280-330441/34 Lab Control Sample Total/NA

Water 9060MB 280-330441/35 Method Blank Total/NA

Water 9060MB 280-330441/4 Method Blank Total/NA

Analysis Batch: 330602

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2320B280-84403-A-3 DU Duplicate Total/NA

Water SM 2320B280-84495-1 ADDV-006 Total/NA

Water SM 2320B280-84495-2 ADDV-016 Total/NA

Water SM 2320B280-84495-3 ADDV-010 Total/NA

Water SM 2320B280-84495-4 ADDV-008 Total/NA

Water SM 2320B280-84495-5 ADDV-017 Total/NA

Water SM 2320B280-84495-6 ADDV-025 Total/NA

Water SM 2320B280-84495-7 ADDV-024 Total/NA
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QC Association Summary
TestAmerica Job ID: 280-84495-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

General Chemistry (Continued)

Analysis Batch: 330602 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2320B280-84495-13 ADDV-032 Total/NA

Water SM 2320B280-84495-14 ADDV-033 Total/NA

Water SM 2320B280-84495-15 ADDV-034 Total/NA

Water SM 2320B280-84495-16 ADDV-030 Total/NA

Water SM 2320B280-84495-17 ADDV-029 Total/NA

Water SM 2320BLCS 280-330602/30 Lab Control Sample Total/NA

Water SM 2320BLCS 280-330602/4 Lab Control Sample Total/NA

Water SM 2320BMB 280-330602/31 Method Blank Total/NA

Water SM 2320BMB 280-330602/5 Method Blank Total/NA
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Lab Chronicle
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84495-1
Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-006 Lab Sample ID: 280-84495-1
Matrix: WaterDate Collected: 06/14/16 11:45

Date Received: 06/15/16 10:00

Analysis 8260B JLS06/23/16 11:104 TAL DEN331006

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 40 331006 06/23/16 11:30 JLS TAL DENTotal/NA 20 mL 20 mL

Analysis RSK-175 1 330971 06/22/16 20:39 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 329886 06/15/16 16:15 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 329887 06/15/16 16:15 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/17/16 20:08 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330602 06/20/16 14:43 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL

Client Sample ID: ADDV-016 Lab Sample ID: 280-84495-2
Matrix: WaterDate Collected: 06/14/16 10:05

Date Received: 06/15/16 10:00

Analysis 8260B JLS06/23/16 11:501 TAL DEN331006

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis RSK-175 2 330971 06/22/16 23:22 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 329886 06/15/16 16:35 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 329887 06/15/16 16:35 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/17/16 20:52 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330602 06/20/16 14:49 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL

Client Sample ID: ADDV-010 Lab Sample ID: 280-84495-3
Matrix: WaterDate Collected: 06/14/16 11:38

Date Received: 06/15/16 10:00

Analysis 8260B JLS06/23/16 13:284 TAL DEN331006

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 40 331006 06/23/16 13:48 JLS TAL DENTotal/NA 20 mL 20 mL

Analysis RSK-175 1 330971 06/22/16 21:15 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 329886 06/15/16 17:34 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 329887 06/15/16 17:34 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/17/16 21:09 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330602 06/20/16 14:55 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL
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Lab Chronicle
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84495-1
Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-008 Lab Sample ID: 280-84495-4
Matrix: WaterDate Collected: 06/14/16 09:52

Date Received: 06/15/16 10:00

Analysis 8260B JLS06/23/16 14:081 TAL DEN331006

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis RSK-175 3 331097 06/23/16 18:54 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 329886 06/15/16 17:54 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 329887 06/15/16 17:54 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/17/16 21:24 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330602 06/20/16 15:02 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL

Client Sample ID: ADDV-017 Lab Sample ID: 280-84495-5
Matrix: WaterDate Collected: 06/14/16 16:35

Date Received: 06/15/16 10:00

Analysis 8260B JLS06/23/16 14:281 TAL DEN331006

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis RSK-175 1 330971 06/22/16 21:34 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 329886 06/15/16 18:14 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 329887 06/15/16 18:14 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/17/16 22:08 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330602 06/20/16 15:08 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL

Client Sample ID: ADDV-025 Lab Sample ID: 280-84495-6
Matrix: WaterDate Collected: 06/14/16 12:45

Date Received: 06/15/16 10:00

Analysis 8260B JLS06/23/16 14:471 TAL DEN331006

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis RSK-175 1 330971 06/22/16 21:38 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 329886 06/15/16 18:34 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 329887 06/15/16 18:34 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/17/16 22:22 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330602 06/20/16 15:39 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL
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Lab Chronicle
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84495-1
Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-024 Lab Sample ID: 280-84495-7
Matrix: WaterDate Collected: 06/14/16 14:35

Date Received: 06/15/16 10:00

Analysis 8260B JLS06/23/16 15:071 TAL DEN331006

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis RSK-175 1 330971 06/22/16 21:43 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 329886 06/15/16 18:54 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 329887 06/15/16 18:54 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/18/16 00:13 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330602 06/20/16 15:44 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL

Client Sample ID: ADDV-047 Lab Sample ID: 280-84495-8
Matrix: WaterDate Collected: 06/14/16 16:55

Date Received: 06/15/16 10:00

Analysis 8260B JLS06/23/16 15:271 TAL DEN331006

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Client Sample ID: ADDV-046 Lab Sample ID: 280-84495-9
Matrix: WaterDate Collected: 06/14/16 12:01

Date Received: 06/15/16 10:00

Analysis 8260B JLS06/23/16 15:471 TAL DEN331006

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Client Sample ID: ADDV-026 Lab Sample ID: 280-84495-10
Matrix: WaterDate Collected: 06/14/16 11:33

Date Received: 06/15/16 10:00

Analysis 8260B JLS06/23/16 16:06100 TAL DEN331006

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 1000 331006 06/23/16 16:26 JLS TAL DENTotal/NA 20 mL 20 mL

Analysis 300.0 1 330366 06/19/16 15:06 CML TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/18/16 02:11 CCJ TAL DENTotal/NA   

Client Sample ID: ADDV-027 Lab Sample ID: 280-84495-11
Matrix: WaterDate Collected: 06/14/16 11:37

Date Received: 06/15/16 10:00

Analysis 8260B JLS06/23/16 16:461 TAL DEN331006

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 300.0 1 330366 06/19/16 15:23 CML TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/18/16 02:25 CCJ TAL DENTotal/NA   
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Lab Chronicle
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84495-1
Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-028 Lab Sample ID: 280-84495-12
Matrix: WaterDate Collected: 06/14/16 11:42

Date Received: 06/15/16 10:00

Analysis 8260B JLS06/23/16 17:061 TAL DEN331006

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 10 331006 06/23/16 17:26 JLS TAL DENTotal/NA 20 mL 20 mL

Analysis 300.0 1 330366 06/19/16 15:40 CML TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/18/16 02:40 CCJ TAL DENTotal/NA   

Client Sample ID: ADDV-032 Lab Sample ID: 280-84495-13
Matrix: WaterDate Collected: 06/14/16 09:30

Date Received: 06/15/16 10:00

Analysis 8260B JLS06/23/16 17:4540 TAL DEN331006

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 400 331006 06/23/16 18:05 JLS TAL DENTotal/NA 20 mL 20 mL

Analysis RSK-175 36 330971 06/23/16 04:12 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 329886 06/15/16 19:14 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 329887 06/15/16 19:14 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 5 329887 06/15/16 23:17 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/18/16 02:55 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330602 06/20/16 15:52 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL

Client Sample ID: ADDV-033 Lab Sample ID: 280-84495-14
Matrix: WaterDate Collected: 06/14/16 09:40

Date Received: 06/15/16 10:00

Analysis 8260B JLS06/23/16 18:254 TAL DEN331006

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 200 331154 06/24/16 10:37 JLS TAL DENTotal/NA 20 mL 20 mL

Analysis RSK-175 18 330971 06/23/16 04:17 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 329886 06/15/16 19:34 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 329887 06/15/16 19:34 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/18/16 03:12 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330602 06/20/16 15:59 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL
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Lab Chronicle
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84495-1
Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-034 Lab Sample ID: 280-84495-15
Matrix: WaterDate Collected: 06/14/16 09:50

Date Received: 06/15/16 10:00

Analysis 8260B JLS06/23/16 19:042 TAL DEN331006

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 20 331006 06/23/16 19:24 JLS TAL DENTotal/NA 20 mL 20 mL

Analysis RSK-175 18 330971 06/23/16 04:21 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 329886 06/15/16 19:54 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 329887 06/15/16 19:54 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/18/16 03:26 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330602 06/20/16 16:05 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL

Client Sample ID: ADDV-030 Lab Sample ID: 280-84495-16
Matrix: WaterDate Collected: 06/14/16 15:15

Date Received: 06/15/16 10:00

Analysis 8260B JLS06/23/16 19:441 TAL DEN331006

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis RSK-175 1 330971 06/22/16 22:21 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 329886 06/15/16 20:14 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 329887 06/15/16 20:14 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/18/16 04:11 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330602 06/20/16 16:12 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL

Client Sample ID: ADDV-029 Lab Sample ID: 280-84495-17
Matrix: WaterDate Collected: 06/14/16 13:10

Date Received: 06/15/16 10:00

Analysis 8260B JLS06/23/16 20:031 TAL DEN331006

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis RSK-175 1 330971 06/22/16 22:25 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 329886 06/15/16 20:34 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 329887 06/15/16 20:34 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/18/16 04:25 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330602 06/20/16 16:19 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL

Laboratory References:

TAL DEN = TestAmerica Denver, 4955 Yarrow Street, Arvada, CO 80002, TEL (303)736-0100
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Certification Summary
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84495-1
Project/Site: THAN Davenport, IA - June 2016

Laboratory: TestAmerica Denver
Unless otherwise noted, all analytes for this laboratory were covered under each certification below.

Authority Program EPA Region Certification ID Expiration Date

Florida E876674NELAP 06-30-16

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but are not certified under this certification:

9060 Water Total Organic Carbon - Average

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but certification is not offered by the governing authority:

300.0 Water Chloride

300.0 Water Nitrate as N

300.0 Water Sulfate

Iowa State Program 7 370 11-30-16

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but certification is not offered by the governing authority:

300.0 Water Chloride

300.0 Water Nitrate as N

300.0 Water Sulfate

8260B Water 1,1,1-Trichloroethane

8260B Water 1,1-Dichloroethane

8260B Water 1,1-Dichloroethene

8260B Water 1,2-Dichloroethane

8260B Water Acetone

8260B Water Benzene

8260B Water Chloroethane

8260B Water cis-1,2-Dichloroethene

8260B Water Ethylbenzene

8260B Water Methyl ethyl ketone (MEK)

8260B Water Methylene Chloride

8260B Water m-Xylene & p-Xylene

8260B Water o-Xylene

8260B Water Styrene

8260B Water Tetrachloroethene

8260B Water Toluene

8260B Water trans-1,2-Dichloroethene

8260B Water Trichloroethene

8260B Water Vinyl chloride

8260B Water Xylenes, Total

9060 Water Total Organic Carbon - Average

RSK-175 Water Ethane

RSK-175 Water Ethene

RSK-175 Water Methane

SM3500_FE_D Water Ferrous Iron

Oregon NELAP 10 4025 01-09-17

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but are not certified under this certification:

9060 Water Total Organic Carbon - Average

SM3500_FE_D Water Ferrous Iron

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but certification is not offered by the governing authority:
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Certification Summary
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84495-1
Project/Site: THAN Davenport, IA - June 2016

Laboratory: TestAmerica Denver (Continued)
Unless otherwise noted, all analytes for this laboratory were covered under each certification below.

Authority Program EPA Region Certification ID Expiration Date

Oregon 402510NELAP 01-09-17

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but certification is not offered by the governing authority:

300.0 Water Chloride

300.0 Water Nitrate as N

300.0 Water Sulfate
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Login Sample Receipt Checklist

Client: CH2M Hill, Inc. Job Number: 280-84495-1

Login Number: 84495

Question Answer Comment

Creator: Pottruff, Reed W

List Source: TestAmerica Denver

List Number: 1

N/ARadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

FalseThere are no discrepancies between the containers received and the COC. Refer to Job Narrative for details.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Denver
4955 Yarrow Street
Arvada, CO 80002
Tel: (303)736-0100

TestAmerica Job ID: 280-84538-1
Client Project/Site: THAN Davenport, IA - June 2016

For:
CH2M Hill, Inc.
2020 SW 4th Ave
Suite 300
Portland, Oregon 97201

Attn: Ms. Shannon Olson

Authorized for release by:
6/30/2016 6:29:17 PM

Jamie Ide, Project Manager I
(303)736-0126
jamie.ide@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Qualifiers

GC/MS VOA

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

E Result exceeded calibration range.

B Compound was found in the blank and sample.

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not 

applicable.

GC VOA

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

General Chemistry

Qualifier Description

HF Field parameter with a holding time of 15 minutes. Test performed by laboratory at client's request.

Qualifier

B Compound was found in the blank and sample.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not 

applicable.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)
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Case Narrative
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84538-1
Project/Site: THAN Davenport, IA - June 2016

Job ID: 280-84538-1

Laboratory: TestAmerica Denver

Narrative

CASE NARRATIVE
Client: CH2M Hill, Inc.

Project: THAN Davenport, IA - June 2016

Report Number: 280-84538-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

RECEIPT
The samples were received on 6/16/2016 9:50 AM; the samples arrived in good condition, properly preserved and, where required, on ice.  

The temperatures of the 3 coolers at receipt time were 0.7º C, 1.1º C and 3.3º C.

Three of three HCl preserved VOA vials requesting 8260B VOCs analysis for sample ADDV-031 (280-84538-19) did not have a sample 
collection time listed on their container labels. The laboratory logged the containers sample collection time per the the chain of custody 
and will proceed unless instructed otherwise. The client was notified on 6/6/2016. 

The sample ID listed on the container label for two of two HCl preserved VOA vials requesting 8260B VOCs analysis received for sample 
ADDV-048 (280-84538-20) did not match the chain of custody. The container labels list a sample ID of "048" while the chain of custody 
lists "ADDV-048". It can be noted that the sample collection date/time matches between the container labels and chain of custody. The 

laboratory logged the sample ID per the chain of custody and will proceed unless instructed otherwise. The client was notified on 
6/16/2016. 

The 250 mL sulfuric preserved amber glass bottle received for the requested 9060 - TOC analysis for sample ADDV-003 (280-84538-11) 
was not completely full but contained approximately 175 mL of sample volume. Sufficient sample volume was present to perform the 
requested analysis. The client was notified on 6/16/2016. 

VOLATILE ORGANIC COMPOUNDS (GC-MS)

Samples ADDV-011 (280-84538-1)[200X], ADDV-011 (280-84538-1)[2000X], ADDV-004 (280-84538-2)[4X], ADDV-040 (280-84538-3)[20X], 

ADDV-040 (280-84538-3)[200X], ADDV-042 (280-84538-6)[1000X], ADDV-042 (280-84538-6)[10000X], ADDV-041 (280-84538-7)[1000X], 
ADDV-041 (280-84538-7)[10000X], ADDV-007 (280-84538-9)[20X], ADDV-007 (280-84538-9)[200X], ADDV-022 (280-84538-10)[100X], 

ADDV-022 (280-84538-10)[4000X], ADDV-003 (280-84538-11)[10X], ADDV-003 (280-84538-11)[100X], ADDV-020 (280-84538-15)[100X], 

ADDV-020 (280-84538-15)[4000X], ADDV-021 (280-84538-16)[4X], ADDV-021 (280-84538-16)[40X], ADDV-019 (280-84538-17)[100X], 
ADDV-019 (280-84538-17)[4000X], ADDV-031 (280-84538-19)[100X] and ADDV-031 (280-84538-19)[20X] required dilution prior to 

analysis due to the nature of the sample matrix.  The reporting limits have been adjusted accordingly.

Methylene Chloride was detected in method blank MB 280-331584/6 at a level that was above the method detection limit but below the 

reporting limit. The value should be considered an estimate, and has been flagged.  If the associated sample reported a result above the 
MDL and/or RL, the result has been flagged.  

The MS/MSD performed on sample ADDV-021 (280-84538-16) exhibited spike recoveries outside QC control limits for Vinyl Chloride and 

cis-1,2-Dichloroethene. The associated LCS was in control and demonstrates that operating procedures were in control. No further action 

was required.

Acetone was detected in method blank MB 280-331595/6 at a level that was above the method detection limit but below the reporting limit. 
The value should be considered an estimate, and has been flagged.  If the associated sample reported a result above the MDL and/or RL, 

the result has been flagged.  
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Case Narrative
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84538-1
Project/Site: THAN Davenport, IA - June 2016

Job ID: 280-84538-1 (Continued)

Laboratory: TestAmerica Denver (Continued)

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

DISSOLVED GASES

Analytes Acetylene/Ethane co-elute on one of the columns used for this analysis. As a result, there are no results reported for the 
%Difference in the concentration on the Form X.

Samples ADDV-020 (280-84538-15)[18X], ADDV-021 (280-84538-16)[3X], ADDV-019 (280-84538-17)[18X], ADDV-018 (280-84538-18)[3X] 

and ADDV-031 (280-84538-19)[36X] required dilution prior to analysis.  The reporting limits have been adjusted accordingly.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ALKALINITY

Alkalinity was detected in method blank MB 280-330290/5 at a level that was above the method detection limit but below the reporting limit. 

The value should be considered an estimate, and has been flagged.  If the associated sample reported a result above the MDL and/or RL, 
the result has been flagged.  

Alkalinity was detected in method blank MB 280-330927/31 at a level that was above the method detection limit but below the reporting 
limit. The value should be considered an estimate, and has been flagged.  If the associated sample reported a result above the MDL 
and/or RL, the result has been flagged.  

Alkalinity was detected in method blank MB 280-330927/5 at a level that was above the method detection limit but below the reporting limit. 

The value should be considered an estimate, and has been flagged.  If the associated sample reported a result above the MDL and/or RL, 
the result has been flagged.  

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ANIONS (48 HOURS)
No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ANIONS (28 DAYS)
Samples ADDV-013 (280-84538-8)[10X], ADDV-022 (280-84538-10)[10X], ADDV-012 (280-84538-12)[50X], ADDV-020 (280-84538-15)[5X], 

ADDV-019 (280-84538-17)[5X] and ADDV-031 (280-84538-19)[5X] required dilution prior to analysis.  The reporting limits have been 
adjusted accordingly.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

FERROUS IRON

Sample ADDV-031 (280-84538-19)[5X] required dilution prior to analysis.  The reporting limits have been adjusted accordingly.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TOTAL ORGANIC CARBON

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

SULFIDE

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Detection Summary
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-011 Lab Sample ID: 280-84538-1

1,1,1-Trichloroethane

RL

200 ug/L

MDL

32

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA2002100 8260B

1,1-Dichloroethane 200 ug/L44 Total/NA200630 8260B

1,1-Dichloroethene 200 ug/L46 Total/NA200150 J 8260B

cis-1,2-Dichloroethene 200 ug/L30 Total/NA20015000 E 8260B

Ethylbenzene 200 ug/L32 Total/NA200810 8260B

Methylene Chloride 400 ug/L64 Total/NA200330 J B 8260B

m-Xylene & p-Xylene 400 ug/L68 Total/NA2002100 8260B

o-Xylene 200 ug/L38 Total/NA200680 8260B

Styrene 200 ug/L34 Total/NA20036 J 8260B

Tetrachloroethene 200 ug/L40 Total/NA200250 8260B

Toluene 200 ug/L34 Total/NA2002100 8260B

Trichloroethene 200 ug/L32 Total/NA20076 J 8260B

Vinyl chloride 200 ug/L20 Total/NA200620 8260B

Xylenes, Total 400 ug/L38 Total/NA2002800 8260B

cis-1,2-Dichloroethene - DL 2000 ug/L300 Total/NA200015000 8260B

Chloride 3.0 mg/L0.25 Total/NA127 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA13.7 9060

Client Sample ID: ADDV-004 Lab Sample ID: 280-84538-2

1,1,1-Trichloroethane

RL

1.0 ug/L

MDL

0.16

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA120 8260B

1,1-Dichloroethane 1.0 ug/L0.22 Total/NA17.5 8260B

1,1-Dichloroethene 1.0 ug/L0.23 Total/NA10.78 J 8260B

Acetone 10 ug/L1.9 Total/NA13.6 J 8260B

cis-1,2-Dichloroethene 1.0 ug/L0.15 Total/NA118 8260B

Methylene Chloride 2.0 ug/L0.32 Total/NA10.93 J B 8260B

Tetrachloroethene 1.0 ug/L0.20 Total/NA1140 E 8260B

trans-1,2-Dichloroethene 1.0 ug/L0.15 Total/NA10.72 J 8260B

Trichloroethene 1.0 ug/L0.16 Total/NA113 8260B

Tetrachloroethene - DL 4.0 ug/L0.80 Total/NA4130 8260B

Chloride 3.0 mg/L0.25 Total/NA17.8 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA13.3 9060

Client Sample ID: ADDV-040 Lab Sample ID: 280-84538-3

1,1,1-Trichloroethane

RL

20 ug/L

MDL

3.2

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA2045 8260B

1,1-Dichloroethane 20 ug/L4.4 Total/NA2047 8260B

1,1-Dichloroethene 20 ug/L4.6 Total/NA2011 J 8260B

cis-1,2-Dichloroethene 20 ug/L3.0 Total/NA201600 E 8260B

Ethylbenzene 20 ug/L3.2 Total/NA2094 8260B

Methylene Chloride 40 ug/L6.4 Total/NA2028 J B 8260B

m-Xylene & p-Xylene 40 ug/L6.8 Total/NA2012 J 8260B

o-Xylene 20 ug/L3.8 Total/NA207.0 J 8260B

Tetrachloroethene 20 ug/L4.0 Total/NA2021 8260B

Toluene 20 ug/L3.4 Total/NA209.8 J 8260B

Trichloroethene 20 ug/L3.2 Total/NA2029 8260B

Vinyl chloride 20 ug/L2.0 Total/NA20260 8260B

Xylenes, Total 40 ug/L3.8 Total/NA2019 J 8260B

TestAmerica Denver

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-040 (Continued) Lab Sample ID: 280-84538-3

cis-1,2-Dichloroethene - DL

RL

200 ug/L

MDL

30

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA2001600 8260B

Chloride 3.0 mg/L0.25 Total/NA130 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA13.2 9060

Client Sample ID: ADDV-005 Lab Sample ID: 280-84538-4

1,1,1-Trichloroethane

RL

1.0 ug/L

MDL

0.16

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA116 8260B

1,1-Dichloroethane 1.0 ug/L0.22 Total/NA10.88 J 8260B

Acetone 10 ug/L1.9 Total/NA15.4 J 8260B

cis-1,2-Dichloroethene 1.0 ug/L0.15 Total/NA12.2 8260B

Methylene Chloride 2.0 ug/L0.32 Total/NA10.95 J B 8260B

Tetrachloroethene 1.0 ug/L0.20 Total/NA143 8260B

trans-1,2-Dichloroethene 1.0 ug/L0.15 Total/NA10.27 J 8260B

Trichloroethene 1.0 ug/L0.16 Total/NA121 8260B

Chloride 3.0 mg/L0.25 Total/NA14.8 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA11.8 9060

Client Sample ID: ADDV-002 Lab Sample ID: 280-84538-5

1,1,1-Trichloroethane

RL

1.0 ug/L

MDL

0.16

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.25 8260B

1,1-Dichloroethane 1.0 ug/L0.22 Total/NA14.1 8260B

Acetone 10 ug/L1.9 Total/NA11.9 J 8260B

cis-1,2-Dichloroethene 1.0 ug/L0.15 Total/NA118 8260B

Methylene Chloride 2.0 ug/L0.32 Total/NA10.77 J B 8260B

Tetrachloroethene 1.0 ug/L0.20 Total/NA17.6 8260B

trans-1,2-Dichloroethene 1.0 ug/L0.15 Total/NA10.54 J 8260B

Trichloroethene 1.0 ug/L0.16 Total/NA19.9 8260B

Vinyl chloride 1.0 ug/L0.10 Total/NA10.91 J 8260B

Chloride 3.0 mg/L0.25 Total/NA111 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA12.0 9060

Client Sample ID: ADDV-042 Lab Sample ID: 280-84538-6

1,1,1-Trichloroethane

RL

1000 ug/L

MDL

160

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA10009100 8260B

1,1-Dichloroethane 1000 ug/L220 Total/NA10003600 8260B

1,1-Dichloroethene 1000 ug/L230 Total/NA1000920 J 8260B

cis-1,2-Dichloroethene 1000 ug/L150 Total/NA100063000 E 8260B

Ethylbenzene 1000 ug/L160 Total/NA10001500 8260B

Methylene Chloride 2000 ug/L320 Total/NA10002500 B 8260B

m-Xylene & p-Xylene 2000 ug/L340 Total/NA10001900 J 8260B

o-Xylene 1000 ug/L190 Total/NA1000690 J 8260B

Toluene 1000 ug/L170 Total/NA10004200 8260B

Vinyl chloride 1000 ug/L100 Total/NA100013000 8260B

Xylenes, Total 2000 ug/L190 Total/NA10002600 8260B

cis-1,2-Dichloroethene - DL 10000 ug/L1500 Total/NA1000058000 8260B

Chloride 3.0 mg/L0.25 Total/NA1180 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA18.5 9060

TestAmerica Denver

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-041 Lab Sample ID: 280-84538-7

1,1,1-Trichloroethane

RL

1000 ug/L

MDL

160

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA10008900 8260B

1,1-Dichloroethane 1000 ug/L220 Total/NA10003500 8260B

1,1-Dichloroethene 1000 ug/L230 Total/NA1000770 J 8260B

cis-1,2-Dichloroethene 1000 ug/L150 Total/NA100062000 E 8260B

Ethylbenzene 1000 ug/L160 Total/NA10001400 8260B

Methylene Chloride 2000 ug/L320 Total/NA10002000 B 8260B

m-Xylene & p-Xylene 2000 ug/L340 Total/NA10001800 J 8260B

o-Xylene 1000 ug/L190 Total/NA1000680 J 8260B

Toluene 1000 ug/L170 Total/NA10004200 8260B

Vinyl chloride 1000 ug/L100 Total/NA100013000 8260B

Xylenes, Total 2000 ug/L190 Total/NA10002500 8260B

cis-1,2-Dichloroethene - DL 10000 ug/L1500 Total/NA1000060000 8260B

Chloride 3.0 mg/L0.25 Total/NA1180 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA18.6 9060

Client Sample ID: ADDV-013 Lab Sample ID: 280-84538-8

Chloride

RL

30 mg/L

MDL

2.5

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA10710 300.0

Client Sample ID: ADDV-007 Lab Sample ID: 280-84538-9

cis-1,2-Dichloroethene

RL

20 ug/L

MDL

3.0

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA20E1700 8260B

Methylene Chloride 40 ug/L6.4 Total/NA2027 J B 8260B

Tetrachloroethene 20 ug/L4.0 Total/NA201800 E 8260B

trans-1,2-Dichloroethene 20 ug/L3.0 Total/NA206.6 J 8260B

Trichloroethene 20 ug/L3.2 Total/NA20130 8260B

Vinyl chloride 20 ug/L2.0 Total/NA20460 8260B

cis-1,2-Dichloroethene - DL 200 ug/L30 Total/NA2001700 8260B

Tetrachloroethene - DL 200 ug/L40 Total/NA2001700 8260B

Chloride 3.0 mg/L0.25 Total/NA17.1 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA15.7 9060

Client Sample ID: ADDV-022 Lab Sample ID: 280-84538-10

1,1,1-Trichloroethane

RL

100 ug/L

MDL

16

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1003000 8260B

1,1-Dichloroethane 100 ug/L22 Total/NA1001200 8260B

1,1-Dichloroethene 100 ug/L23 Total/NA100390 8260B

cis-1,2-Dichloroethene 100 ug/L15 Total/NA10059000 E 8260B

Methylene Chloride 200 ug/L32 Total/NA10032 J 8260B

m-Xylene & p-Xylene 200 ug/L34 Total/NA10092 J 8260B

o-Xylene 100 ug/L19 Total/NA100340 8260B

Tetrachloroethene 100 ug/L20 Total/NA10022000 E 8260B

Toluene 100 ug/L17 Total/NA100220 8260B

trans-1,2-Dichloroethene 100 ug/L15 Total/NA100510 8260B

Trichloroethene 100 ug/L16 Total/NA1003800 8260B

Vinyl chloride 100 ug/L10 Total/NA1001200 8260B

Xylenes, Total 200 ug/L19 Total/NA100430 8260B

TestAmerica Denver

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-022 (Continued) Lab Sample ID: 280-84538-10

cis-1,2-Dichloroethene - DL

RL

4000 ug/L

MDL

600

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA400089000 8260B

Tetrachloroethene - DL 4000 ug/L800 Total/NA400018000 8260B

Chloride 30 mg/L2.5 Total/NA10190 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA115 9060

Client Sample ID: ADDV-003 Lab Sample ID: 280-84538-11

1,1,1-Trichloroethane

RL

10 ug/L

MDL

1.6

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA10200 8260B

1,1-Dichloroethane 10 ug/L2.2 Total/NA1045 8260B

1,1-Dichloroethene 10 ug/L2.3 Total/NA103.4 J 8260B

cis-1,2-Dichloroethene 10 ug/L1.5 Total/NA10390 8260B

Methylene Chloride 20 ug/L3.2 Total/NA103.3 J 8260B

Tetrachloroethene 10 ug/L2.0 Total/NA102200 E 8260B

trans-1,2-Dichloroethene 10 ug/L1.5 Total/NA102.8 J 8260B

Trichloroethene 10 ug/L1.6 Total/NA10180 8260B

Tetrachloroethene - DL 100 ug/L20 Total/NA1002000 8260B

Chloride 3.0 mg/L0.25 Total/NA178 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA14.7 9060

Client Sample ID: ADDV-012 Lab Sample ID: 280-84538-12

Chloride

RL

150 mg/L

MDL

13

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA50180 300.0

Client Sample ID: ADDV-009 Lab Sample ID: 280-84538-13

1,1,1-Trichloroethane

RL

1.0 ug/L

MDL

0.16

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.22 8260B

1,1-Dichloroethane 1.0 ug/L0.22 Total/NA10.28 J 8260B

Acetone 10 ug/L1.9 Total/NA15.1 J B 8260B

cis-1,2-Dichloroethene 1.0 ug/L0.15 Total/NA10.30 J 8260B

Toluene 1.0 ug/L0.17 Total/NA10.25 J 8260B

Chloride 3.0 mg/L0.25 Total/NA138 300.0

Nitrate as N 0.50 mg/L0.042 Total/NA12.4 300.0

Sulfate 5.0 mg/L0.23 Total/NA173 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA12.1 9060

Alkalinity 5.0 mg/L1.1 Total/NA1320 B SM 2320B

Client Sample ID: ADDV-001 Lab Sample ID: 280-84538-14

Acetone

RL

10 ug/L

MDL

1.9

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J B2.7 8260B

Chloride 3.0 mg/L0.25 Total/NA146 300.0

Nitrate as N 0.50 mg/L0.042 Total/NA16.8 300.0

Sulfate 5.0 mg/L0.23 Total/NA144 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA11.9 9060

Alkalinity 5.0 mg/L1.1 Total/NA1240 B SM 2320B

Client Sample ID: ADDV-020 Lab Sample ID: 280-84538-15

TestAmerica Denver

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-020 (Continued) Lab Sample ID: 280-84538-15

1,1,1-Trichloroethane

RL

100 ug/L

MDL

16

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA100E9200 8260B

1,1-Dichloroethane 100 ug/L22 Total/NA10013000 E 8260B

1,1-Dichloroethene 100 ug/L23 Total/NA1001200 8260B

Benzene 100 ug/L16 Total/NA10068 J 8260B

cis-1,2-Dichloroethene 100 ug/L15 Total/NA10065000 E 8260B

Ethylbenzene 100 ug/L16 Total/NA1004600 8260B

m-Xylene & p-Xylene 200 ug/L34 Total/NA10017000 E 8260B

o-Xylene 100 ug/L19 Total/NA1005800 8260B

Toluene 100 ug/L17 Total/NA10022000 E 8260B

trans-1,2-Dichloroethene 100 ug/L15 Total/NA10092 J 8260B

Vinyl chloride 100 ug/L10 Total/NA10026000 E 8260B

Xylenes, Total 200 ug/L19 Total/NA10023000 8260B

1,1,1-Trichloroethane - DL 4000 ug/L640 Total/NA40007900 8260B

1,1-Dichloroethane - DL 4000 ug/L880 Total/NA400011000 8260B

cis-1,2-Dichloroethene - DL 4000 ug/L600 Total/NA4000110000 8260B

m-Xylene & p-Xylene - DL 8000 ug/L1400 Total/NA400014000 8260B

o-Xylene - DL 4000 ug/L760 Total/NA40003500 J 8260B

Toluene - DL 4000 ug/L680 Total/NA400053000 8260B

Vinyl chloride - DL 4000 ug/L400 Total/NA400028000 8260B

Xylenes, Total - DL 8000 ug/L760 Total/NA400018000 8260B

Methane 90 ug/L3.9 Total/NA18250 RSK-175

Ethene 90 ug/L7.2 Total/NA185000 RSK-175

Chloride 15 mg/L1.3 Total/NA5280 300.0

Sulfate 5.0 mg/L0.23 Total/NA121 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA17.5 9060

Alkalinity 5.0 mg/L1.1 Total/NA1490 B SM 2320B

Ferrous Iron 0.20 mg/L0.021 Total/NA11.7 HF SM3500_FE_D

Client Sample ID: ADDV-021 Lab Sample ID: 280-84538-16

1,1-Dichloroethane

RL

4.0 ug/L

MDL

0.88

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA474 8260B

1,1-Dichloroethene 4.0 ug/L0.92 Total/NA44.1 8260B

Acetone 40 ug/L7.6 Total/NA430 J 8260B

Benzene 4.0 ug/L0.64 Total/NA41.4 J 8260B

cis-1,2-Dichloroethene 4.0 ug/L0.60 Total/NA4320 E 8260B

Methylene Chloride 8.0 ug/L1.3 Total/NA42.3 J B 8260B

trans-1,2-Dichloroethene 4.0 ug/L0.60 Total/NA40.89 J 8260B

Vinyl chloride 4.0 ug/L0.40 Total/NA4390 E 8260B

cis-1,2-Dichloroethene - DL 40 ug/L6.0 Total/NA40320 8260B

Vinyl chloride - DL 40 ug/L4.0 Total/NA40380 8260B

Methane 15 ug/L0.65 Total/NA3390 RSK-175

Ethene 15 ug/L1.2 Total/NA337 RSK-175

Ethane 15 ug/L1.7 Total/NA323 RSK-175

Chloride 3.0 mg/L0.25 Total/NA1150 300.0

Sulfate 5.0 mg/L0.23 Total/NA1110 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA12.7 9060

Alkalinity 5.0 mg/L1.1 Total/NA1350 B SM 2320B

Ferrous Iron 0.20 mg/L0.021 Total/NA10.028 J HF SM3500_FE_D

TestAmerica Denver

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-019 Lab Sample ID: 280-84538-17

1,1,1-Trichloroethane

RL

100 ug/L

MDL

16

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA100E8500 8260B

1,1-Dichloroethane 100 ug/L22 Total/NA10012000 E 8260B

1,1-Dichloroethene 100 ug/L23 Total/NA1001200 8260B

Benzene 100 ug/L16 Total/NA10063 J 8260B

cis-1,2-Dichloroethene 100 ug/L15 Total/NA10062000 E 8260B

Ethylbenzene 100 ug/L16 Total/NA1004200 8260B

m-Xylene & p-Xylene 200 ug/L34 Total/NA10016000 E 8260B

o-Xylene 100 ug/L19 Total/NA1005300 8260B

Toluene 100 ug/L17 Total/NA10020000 E 8260B

trans-1,2-Dichloroethene 100 ug/L15 Total/NA10091 J 8260B

Vinyl chloride 100 ug/L10 Total/NA10024000 E 8260B

Xylenes, Total 200 ug/L19 Total/NA10021000 8260B

1,1,1-Trichloroethane - DL 4000 ug/L640 Total/NA40008300 8260B

1,1-Dichloroethane - DL 4000 ug/L880 Total/NA400012000 8260B

cis-1,2-Dichloroethene - DL 4000 ug/L600 Total/NA4000110000 8260B

m-Xylene & p-Xylene - DL 8000 ug/L1400 Total/NA400014000 8260B

o-Xylene - DL 4000 ug/L760 Total/NA40003700 J 8260B

Toluene - DL 4000 ug/L680 Total/NA400055000 8260B

Vinyl chloride - DL 4000 ug/L400 Total/NA400031000 8260B

Xylenes, Total - DL 8000 ug/L760 Total/NA400018000 8260B

Methane 90 ug/L3.9 Total/NA18240 RSK-175

Ethene 90 ug/L7.2 Total/NA185000 RSK-175

Chloride 15 mg/L1.3 Total/NA5280 300.0

Sulfate 5.0 mg/L0.23 Total/NA121 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA17.3 9060

Alkalinity 5.0 mg/L1.1 Total/NA1490 B SM 2320B

Ferrous Iron 0.20 mg/L0.021 Total/NA11.1 HF SM3500_FE_D

Client Sample ID: ADDV-018 Lab Sample ID: 280-84538-18

Acetone

RL

10 ug/L

MDL

1.9

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J B3.7 8260B

Methane 15 ug/L0.65 Total/NA318000 RSK-175

Ethane 15 ug/L1.7 Total/NA310 J RSK-175

Chloride 3.0 mg/L0.25 Total/NA182 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA110 9060

Alkalinity 5.0 mg/L1.1 Total/NA1540 B SM 2320B

Client Sample ID: ADDV-031 Lab Sample ID: 280-84538-19

1,1-Dichloroethane

RL

20 ug/L

MDL

4.4

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA20J5.7 8260B

Benzene 20 ug/L3.2 Total/NA2060 8260B

Chloroethane 40 ug/L8.2 Total/NA202500 E 8260B

Ethylbenzene 20 ug/L3.2 Total/NA20260 8260B

m-Xylene & p-Xylene 40 ug/L6.8 Total/NA201200 8260B

o-Xylene 20 ug/L3.8 Total/NA20290 8260B

Toluene 20 ug/L3.4 Total/NA203200 E 8260B

Vinyl chloride 20 ug/L2.0 Total/NA203.0 J 8260B

Xylenes, Total 40 ug/L3.8 Total/NA201500 8260B

TestAmerica Denver

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-031 (Continued) Lab Sample ID: 280-84538-19

Chloroethane - DL

RL

200 ug/L

MDL

41

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1002700 8260B

Toluene - DL 100 ug/L17 Total/NA1005900 8260B

Methane 180 ug/L7.8 Total/NA3618000 RSK-175

Ethene 180 ug/L14 Total/NA363800 RSK-175

Ethane 180 ug/L21 Total/NA3613000 RSK-175

Chloride 15 mg/L1.3 Total/NA5420 300.0

Sulfate 5.0 mg/L0.23 Total/NA10.92 J 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA17.5 9060

Alkalinity 5.0 mg/L1.1 Total/NA1580 B SM 2320B

Ferrous Iron 1.0 mg/L0.11 Total/NA53.1 HF SM3500_FE_D

Client Sample ID: ADDV-048 Lab Sample ID: 280-84538-20

 No Detections.

TestAmerica Denver

This Detection Summary does not include radiochemical test results.
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Method Summary
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method Method Description LaboratoryProtocol

SW8468260B Volatile Organic Compounds (GC/MS) TAL DEN

RSKRSK-175 Dissolved Gases (GC) TAL DEN

MCAWW300.0 Anions, Ion Chromatography TAL DEN

SW8469060 Organic Carbon, Total (TOC) TAL DEN

SMSM 2320B Alkalinity TAL DEN

SMSM 4500 S2 F Sulfide, Total TAL DEN

SM20SM3500_FE_D Ferrous Iron TAL DEN

Protocol References:

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

RSK = Sample Prep And Calculations For Dissolved Gas Analysis In Water Samples Using A GC Headspace Equilibration Technique, RSKSOP-175, 

Rev. 0, 8/11/94, USEPA Research Lab
SM = "Standard Methods For The Examination Of Water And Wastewater",

SM20 = "Standard Methods For The Examination Of Water And Wastewater", 20th Edition."

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL DEN = TestAmerica Denver, 4955 Yarrow Street, Arvada, CO 80002, TEL (303)736-0100

TestAmerica Denver
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Sample Summary
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

280-84538-1 ADDV-011 Water 06/15/16 11:45 06/16/16 09:50

280-84538-2 ADDV-004 Water 06/15/16 12:20 06/16/16 09:50

280-84538-3 ADDV-040 Water 06/15/16 12:25 06/16/16 09:50

280-84538-4 ADDV-005 Water 06/15/16 12:45 06/16/16 09:50

280-84538-5 ADDV-002 Water 06/15/16 15:00 06/16/16 09:50

280-84538-6 ADDV-042 Water 06/15/16 13:10 06/16/16 09:50

280-84538-7 ADDV-041 Water 06/15/16 12:55 06/16/16 09:50

280-84538-8 ADDV-013 Water 06/15/16 16:05 06/16/16 09:50

280-84538-9 ADDV-007 Water 06/15/16 16:15 06/16/16 09:50

280-84538-10 ADDV-022 Water 06/15/16 15:05 06/16/16 09:50

280-84538-11 ADDV-003 Water 06/15/16 16:45 06/16/16 09:50

280-84538-12 ADDV-012 Water 06/15/16 16:50 06/16/16 09:50

280-84538-13 ADDV-009 Water 06/15/16 10:00 06/16/16 09:50

280-84538-14 ADDV-001 Water 06/15/16 09:56 06/16/16 09:50

280-84538-15 ADDV-020 Water 06/15/16 10:50 06/16/16 09:50

280-84538-16 ADDV-021 Water 06/15/16 09:30 06/16/16 09:50

280-84538-17 ADDV-019 Water 06/15/16 10:45 06/16/16 09:50

280-84538-18 ADDV-018 Water 06/15/16 11:05 06/16/16 09:50

280-84538-19 ADDV-031 Water 06/15/16 09:27 06/16/16 09:50

280-84538-20 ADDV-048 Water 06/15/16 12:00 06/16/16 09:50
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)

Lab Sample ID: 280-84538-1Client Sample ID: ADDV-011
Matrix: WaterDate Collected: 06/15/16 11:45

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane 2100 200 32 ug/L 06/28/16 12:21 200

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

200 44 ug/L 06/28/16 12:21 2001,1-Dichloroethane 630

200 46 ug/L 06/28/16 12:21 2001,1-Dichloroethene 150 J

200 26 ug/L 06/28/16 12:21 2001,2-Dichloroethane ND

1200 400 ug/L 06/28/16 12:21 200Methyl ethyl ketone (MEK) ND

2000 380 ug/L 06/28/16 12:21 200Acetone ND

200 32 ug/L 06/28/16 12:21 200Benzene ND

400 82 ug/L 06/28/16 12:21 200Chloroethane ND

200 30 ug/L 06/28/16 12:21 200cis-1,2-Dichloroethene 15000 E

200 32 ug/L 06/28/16 12:21 200Ethylbenzene 810

400 64 ug/L 06/28/16 12:21 200Methylene Chloride 330 J B

400 68 ug/L 06/28/16 12:21 200m-Xylene & p-Xylene 2100

200 38 ug/L 06/28/16 12:21 200o-Xylene 680

200 34 ug/L 06/28/16 12:21 200Styrene 36 J

200 40 ug/L 06/28/16 12:21 200Tetrachloroethene 250

200 34 ug/L 06/28/16 12:21 200Toluene 2100

200 30 ug/L 06/28/16 12:21 200trans-1,2-Dichloroethene ND

200 32 ug/L 06/28/16 12:21 200Trichloroethene 76 J

200 20 ug/L 06/28/16 12:21 200Vinyl chloride 620

400 38 ug/L 06/28/16 12:21 200Xylenes, Total 2800

1,2-Dichloroethane-d4 (Surr) 97 70 - 127 06/28/16 12:21 200

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 105 06/28/16 12:21 20078 - 120

Dibromofluoromethane (Surr) 116 06/28/16 12:21 20077 - 120

Toluene-d8 (Surr) 108 06/28/16 12:21 20080 - 125

Lab Sample ID: 280-84538-2Client Sample ID: ADDV-004
Matrix: WaterDate Collected: 06/15/16 12:20

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane 20 1.0 0.16 ug/L 06/28/16 13:08 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/28/16 13:08 11,1-Dichloroethane 7.5

1.0 0.23 ug/L 06/28/16 13:08 11,1-Dichloroethene 0.78 J

1.0 0.13 ug/L 06/28/16 13:08 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/28/16 13:08 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/28/16 13:08 1Acetone 3.6 J

1.0 0.16 ug/L 06/28/16 13:08 1Benzene ND

2.0 0.41 ug/L 06/28/16 13:08 1Chloroethane ND

1.0 0.15 ug/L 06/28/16 13:08 1cis-1,2-Dichloroethene 18

1.0 0.16 ug/L 06/28/16 13:08 1Ethylbenzene ND

2.0 0.32 ug/L 06/28/16 13:08 1Methylene Chloride 0.93 J B

2.0 0.34 ug/L 06/28/16 13:08 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/28/16 13:08 1o-Xylene ND

1.0 0.17 ug/L 06/28/16 13:08 1Styrene ND

1.0 0.20 ug/L 06/28/16 13:08 1Tetrachloroethene 140 E

1.0 0.17 ug/L 06/28/16 13:08 1Toluene ND

1.0 0.15 ug/L 06/28/16 13:08 1trans-1,2-Dichloroethene 0.72 J

1.0 0.16 ug/L 06/28/16 13:08 1Trichloroethene 13

1.0 0.10 ug/L 06/28/16 13:08 1Vinyl chloride ND
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84538-2Client Sample ID: ADDV-004
Matrix: WaterDate Collected: 06/15/16 12:20

Date Received: 06/16/16 09:50
RL MDL

Xylenes, Total ND 2.0 0.19 ug/L 06/28/16 13:08 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 91 70 - 127 06/28/16 13:08 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 103 06/28/16 13:08 178 - 120

Dibromofluoromethane (Surr) 114 06/28/16 13:08 177 - 120

Toluene-d8 (Surr) 103 06/28/16 13:08 180 - 125

Lab Sample ID: 280-84538-3Client Sample ID: ADDV-040
Matrix: WaterDate Collected: 06/15/16 12:25

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane 45 20 3.2 ug/L 06/28/16 13:55 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 4.4 ug/L 06/28/16 13:55 201,1-Dichloroethane 47

20 4.6 ug/L 06/28/16 13:55 201,1-Dichloroethene 11 J

20 2.6 ug/L 06/28/16 13:55 201,2-Dichloroethane ND

120 40 ug/L 06/28/16 13:55 20Methyl ethyl ketone (MEK) ND

200 38 ug/L 06/28/16 13:55 20Acetone ND

20 3.2 ug/L 06/28/16 13:55 20Benzene ND

40 8.2 ug/L 06/28/16 13:55 20Chloroethane ND

20 3.0 ug/L 06/28/16 13:55 20cis-1,2-Dichloroethene 1600 E

20 3.2 ug/L 06/28/16 13:55 20Ethylbenzene 94

40 6.4 ug/L 06/28/16 13:55 20Methylene Chloride 28 J B

40 6.8 ug/L 06/28/16 13:55 20m-Xylene & p-Xylene 12 J

20 3.8 ug/L 06/28/16 13:55 20o-Xylene 7.0 J

20 3.4 ug/L 06/28/16 13:55 20Styrene ND

20 4.0 ug/L 06/28/16 13:55 20Tetrachloroethene 21

20 3.4 ug/L 06/28/16 13:55 20Toluene 9.8 J

20 3.0 ug/L 06/28/16 13:55 20trans-1,2-Dichloroethene ND

20 3.2 ug/L 06/28/16 13:55 20Trichloroethene 29

20 2.0 ug/L 06/28/16 13:55 20Vinyl chloride 260

40 3.8 ug/L 06/28/16 13:55 20Xylenes, Total 19 J

1,2-Dichloroethane-d4 (Surr) 93 70 - 127 06/28/16 13:55 20

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 103 06/28/16 13:55 2078 - 120

Dibromofluoromethane (Surr) 114 06/28/16 13:55 2077 - 120

Toluene-d8 (Surr) 109 06/28/16 13:55 2080 - 125

Lab Sample ID: 280-84538-4Client Sample ID: ADDV-005
Matrix: WaterDate Collected: 06/15/16 12:45

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane 16 1.0 0.16 ug/L 06/28/16 14:42 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/28/16 14:42 11,1-Dichloroethane 0.88 J

1.0 0.23 ug/L 06/28/16 14:42 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/28/16 14:42 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/28/16 14:42 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/28/16 14:42 1Acetone 5.4 J

1.0 0.16 ug/L 06/28/16 14:42 1Benzene ND
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84538-4Client Sample ID: ADDV-005
Matrix: WaterDate Collected: 06/15/16 12:45

Date Received: 06/16/16 09:50
RL MDL

Chloroethane ND 2.0 0.41 ug/L 06/28/16 14:42 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.15 ug/L 06/28/16 14:42 1cis-1,2-Dichloroethene 2.2

1.0 0.16 ug/L 06/28/16 14:42 1Ethylbenzene ND

2.0 0.32 ug/L 06/28/16 14:42 1Methylene Chloride 0.95 J B

2.0 0.34 ug/L 06/28/16 14:42 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/28/16 14:42 1o-Xylene ND

1.0 0.17 ug/L 06/28/16 14:42 1Styrene ND

1.0 0.20 ug/L 06/28/16 14:42 1Tetrachloroethene 43

1.0 0.17 ug/L 06/28/16 14:42 1Toluene ND

1.0 0.15 ug/L 06/28/16 14:42 1trans-1,2-Dichloroethene 0.27 J

1.0 0.16 ug/L 06/28/16 14:42 1Trichloroethene 21

1.0 0.10 ug/L 06/28/16 14:42 1Vinyl chloride ND

2.0 0.19 ug/L 06/28/16 14:42 1Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 94 70 - 127 06/28/16 14:42 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 103 06/28/16 14:42 178 - 120

Dibromofluoromethane (Surr) 116 06/28/16 14:42 177 - 120

Toluene-d8 (Surr) 107 06/28/16 14:42 180 - 125

Lab Sample ID: 280-84538-5Client Sample ID: ADDV-002
Matrix: WaterDate Collected: 06/15/16 15:00

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane 0.25 J 1.0 0.16 ug/L 06/28/16 15:05 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/28/16 15:05 11,1-Dichloroethane 4.1

1.0 0.23 ug/L 06/28/16 15:05 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/28/16 15:05 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/28/16 15:05 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/28/16 15:05 1Acetone 1.9 J

1.0 0.16 ug/L 06/28/16 15:05 1Benzene ND

2.0 0.41 ug/L 06/28/16 15:05 1Chloroethane ND

1.0 0.15 ug/L 06/28/16 15:05 1cis-1,2-Dichloroethene 18

1.0 0.16 ug/L 06/28/16 15:05 1Ethylbenzene ND

2.0 0.32 ug/L 06/28/16 15:05 1Methylene Chloride 0.77 J B

2.0 0.34 ug/L 06/28/16 15:05 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/28/16 15:05 1o-Xylene ND

1.0 0.17 ug/L 06/28/16 15:05 1Styrene ND

1.0 0.20 ug/L 06/28/16 15:05 1Tetrachloroethene 7.6

1.0 0.17 ug/L 06/28/16 15:05 1Toluene ND

1.0 0.15 ug/L 06/28/16 15:05 1trans-1,2-Dichloroethene 0.54 J

1.0 0.16 ug/L 06/28/16 15:05 1Trichloroethene 9.9

1.0 0.10 ug/L 06/28/16 15:05 1Vinyl chloride 0.91 J

2.0 0.19 ug/L 06/28/16 15:05 1Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 96 70 - 127 06/28/16 15:05 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 102 06/28/16 15:05 178 - 120

Dibromofluoromethane (Surr) 117 06/28/16 15:05 177 - 120

Toluene-d8 (Surr) 106 06/28/16 15:05 180 - 125
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)

Lab Sample ID: 280-84538-6Client Sample ID: ADDV-042
Matrix: WaterDate Collected: 06/15/16 13:10

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane 9100 1000 160 ug/L 06/28/16 15:29 1000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1000 220 ug/L 06/28/16 15:29 10001,1-Dichloroethane 3600

1000 230 ug/L 06/28/16 15:29 10001,1-Dichloroethene 920 J

1000 130 ug/L 06/28/16 15:29 10001,2-Dichloroethane ND

6000 2000 ug/L 06/28/16 15:29 1000Methyl ethyl ketone (MEK) ND

10000 1900 ug/L 06/28/16 15:29 1000Acetone ND

1000 160 ug/L 06/28/16 15:29 1000Benzene ND

2000 410 ug/L 06/28/16 15:29 1000Chloroethane ND

1000 150 ug/L 06/28/16 15:29 1000cis-1,2-Dichloroethene 63000 E

1000 160 ug/L 06/28/16 15:29 1000Ethylbenzene 1500

2000 320 ug/L 06/28/16 15:29 1000Methylene Chloride 2500 B

2000 340 ug/L 06/28/16 15:29 1000m-Xylene & p-Xylene 1900 J

1000 190 ug/L 06/28/16 15:29 1000o-Xylene 690 J

1000 170 ug/L 06/28/16 15:29 1000Styrene ND

1000 200 ug/L 06/28/16 15:29 1000Tetrachloroethene ND

1000 170 ug/L 06/28/16 15:29 1000Toluene 4200

1000 150 ug/L 06/28/16 15:29 1000trans-1,2-Dichloroethene ND

1000 160 ug/L 06/28/16 15:29 1000Trichloroethene ND

1000 100 ug/L 06/28/16 15:29 1000Vinyl chloride 13000

2000 190 ug/L 06/28/16 15:29 1000Xylenes, Total 2600

1,2-Dichloroethane-d4 (Surr) 93 70 - 127 06/28/16 15:29 1000

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 105 06/28/16 15:29 100078 - 120

Dibromofluoromethane (Surr) 119 06/28/16 15:29 100077 - 120

Toluene-d8 (Surr) 108 06/28/16 15:29 100080 - 125

Lab Sample ID: 280-84538-7Client Sample ID: ADDV-041
Matrix: WaterDate Collected: 06/15/16 12:55

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane 8900 1000 160 ug/L 06/28/16 16:16 1000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1000 220 ug/L 06/28/16 16:16 10001,1-Dichloroethane 3500

1000 230 ug/L 06/28/16 16:16 10001,1-Dichloroethene 770 J

1000 130 ug/L 06/28/16 16:16 10001,2-Dichloroethane ND

6000 2000 ug/L 06/28/16 16:16 1000Methyl ethyl ketone (MEK) ND

10000 1900 ug/L 06/28/16 16:16 1000Acetone ND

1000 160 ug/L 06/28/16 16:16 1000Benzene ND

2000 410 ug/L 06/28/16 16:16 1000Chloroethane ND

1000 150 ug/L 06/28/16 16:16 1000cis-1,2-Dichloroethene 62000 E

1000 160 ug/L 06/28/16 16:16 1000Ethylbenzene 1400

2000 320 ug/L 06/28/16 16:16 1000Methylene Chloride 2000 B

2000 340 ug/L 06/28/16 16:16 1000m-Xylene & p-Xylene 1800 J

1000 190 ug/L 06/28/16 16:16 1000o-Xylene 680 J

1000 170 ug/L 06/28/16 16:16 1000Styrene ND

1000 200 ug/L 06/28/16 16:16 1000Tetrachloroethene ND

1000 170 ug/L 06/28/16 16:16 1000Toluene 4200

1000 150 ug/L 06/28/16 16:16 1000trans-1,2-Dichloroethene ND

1000 160 ug/L 06/28/16 16:16 1000Trichloroethene ND

1000 100 ug/L 06/28/16 16:16 1000Vinyl chloride 13000
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84538-7Client Sample ID: ADDV-041
Matrix: WaterDate Collected: 06/15/16 12:55

Date Received: 06/16/16 09:50
RL MDL

Xylenes, Total 2500 2000 190 ug/L 06/28/16 16:16 1000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 95 70 - 127 06/28/16 16:16 1000

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 105 06/28/16 16:16 100078 - 120

Dibromofluoromethane (Surr) 118 06/28/16 16:16 100077 - 120

Toluene-d8 (Surr) 109 06/28/16 16:16 100080 - 125

Lab Sample ID: 280-84538-9Client Sample ID: ADDV-007
Matrix: WaterDate Collected: 06/15/16 16:15

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane ND 20 3.2 ug/L 06/28/16 17:03 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 4.4 ug/L 06/28/16 17:03 201,1-Dichloroethane ND

20 4.6 ug/L 06/28/16 17:03 201,1-Dichloroethene ND

20 2.6 ug/L 06/28/16 17:03 201,2-Dichloroethane ND

120 40 ug/L 06/28/16 17:03 20Methyl ethyl ketone (MEK) ND

200 38 ug/L 06/28/16 17:03 20Acetone ND

20 3.2 ug/L 06/28/16 17:03 20Benzene ND

40 8.2 ug/L 06/28/16 17:03 20Chloroethane ND

20 3.0 ug/L 06/28/16 17:03 20cis-1,2-Dichloroethene 1700 E

20 3.2 ug/L 06/28/16 17:03 20Ethylbenzene ND

40 6.4 ug/L 06/28/16 17:03 20Methylene Chloride 27 J B

40 6.8 ug/L 06/28/16 17:03 20m-Xylene & p-Xylene ND

20 3.8 ug/L 06/28/16 17:03 20o-Xylene ND

20 3.4 ug/L 06/28/16 17:03 20Styrene ND

20 4.0 ug/L 06/28/16 17:03 20Tetrachloroethene 1800 E

20 3.4 ug/L 06/28/16 17:03 20Toluene ND

20 3.0 ug/L 06/28/16 17:03 20trans-1,2-Dichloroethene 6.6 J

20 3.2 ug/L 06/28/16 17:03 20Trichloroethene 130

20 2.0 ug/L 06/28/16 17:03 20Vinyl chloride 460

40 3.8 ug/L 06/28/16 17:03 20Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 98 70 - 127 06/28/16 17:03 20

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 104 06/28/16 17:03 2078 - 120

Dibromofluoromethane (Surr) 119 06/28/16 17:03 2077 - 120

Toluene-d8 (Surr) 106 06/28/16 17:03 2080 - 125

Lab Sample ID: 280-84538-10Client Sample ID: ADDV-022
Matrix: WaterDate Collected: 06/15/16 15:05

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane 3000 100 16 ug/L 06/28/16 14:19 100

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

100 22 ug/L 06/28/16 14:19 1001,1-Dichloroethane 1200

100 23 ug/L 06/28/16 14:19 1001,1-Dichloroethene 390

100 13 ug/L 06/28/16 14:19 1001,2-Dichloroethane ND

600 200 ug/L 06/28/16 14:19 100Methyl ethyl ketone (MEK) ND

1000 190 ug/L 06/28/16 14:19 100Acetone ND

100 16 ug/L 06/28/16 14:19 100Benzene ND
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84538-10Client Sample ID: ADDV-022
Matrix: WaterDate Collected: 06/15/16 15:05

Date Received: 06/16/16 09:50
RL MDL

Chloroethane ND 200 41 ug/L 06/28/16 14:19 100

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

100 15 ug/L 06/28/16 14:19 100cis-1,2-Dichloroethene 59000 E

100 16 ug/L 06/28/16 14:19 100Ethylbenzene ND

200 32 ug/L 06/28/16 14:19 100Methylene Chloride 32 J

200 34 ug/L 06/28/16 14:19 100m-Xylene & p-Xylene 92 J

100 19 ug/L 06/28/16 14:19 100o-Xylene 340

100 17 ug/L 06/28/16 14:19 100Styrene ND

100 20 ug/L 06/28/16 14:19 100Tetrachloroethene 22000 E

100 17 ug/L 06/28/16 14:19 100Toluene 220

100 15 ug/L 06/28/16 14:19 100trans-1,2-Dichloroethene 510

100 16 ug/L 06/28/16 14:19 100Trichloroethene 3800

100 10 ug/L 06/28/16 14:19 100Vinyl chloride 1200

200 19 ug/L 06/28/16 14:19 100Xylenes, Total 430

1,2-Dichloroethane-d4 (Surr) 109 70 - 127 06/28/16 14:19 100

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 103 06/28/16 14:19 10078 - 120

Dibromofluoromethane (Surr) 106 06/28/16 14:19 10077 - 120

Toluene-d8 (Surr) 101 06/28/16 14:19 10080 - 125

Lab Sample ID: 280-84538-11Client Sample ID: ADDV-003
Matrix: WaterDate Collected: 06/15/16 16:45

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane 200 10 1.6 ug/L 06/28/16 15:04 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 2.2 ug/L 06/28/16 15:04 101,1-Dichloroethane 45

10 2.3 ug/L 06/28/16 15:04 101,1-Dichloroethene 3.4 J

10 1.3 ug/L 06/28/16 15:04 101,2-Dichloroethane ND

60 20 ug/L 06/28/16 15:04 10Methyl ethyl ketone (MEK) ND

100 19 ug/L 06/28/16 15:04 10Acetone ND

10 1.6 ug/L 06/28/16 15:04 10Benzene ND

20 4.1 ug/L 06/28/16 15:04 10Chloroethane ND

10 1.5 ug/L 06/28/16 15:04 10cis-1,2-Dichloroethene 390

10 1.6 ug/L 06/28/16 15:04 10Ethylbenzene ND

20 3.2 ug/L 06/28/16 15:04 10Methylene Chloride 3.3 J

20 3.4 ug/L 06/28/16 15:04 10m-Xylene & p-Xylene ND

10 1.9 ug/L 06/28/16 15:04 10o-Xylene ND

10 1.7 ug/L 06/28/16 15:04 10Styrene ND

10 2.0 ug/L 06/28/16 15:04 10Tetrachloroethene 2200 E

10 1.7 ug/L 06/28/16 15:04 10Toluene ND

10 1.5 ug/L 06/28/16 15:04 10trans-1,2-Dichloroethene 2.8 J

10 1.6 ug/L 06/28/16 15:04 10Trichloroethene 180

10 1.0 ug/L 06/28/16 15:04 10Vinyl chloride ND

20 1.9 ug/L 06/28/16 15:04 10Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 117 70 - 127 06/28/16 15:04 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 111 06/28/16 15:04 1078 - 120

Dibromofluoromethane (Surr) 111 06/28/16 15:04 1077 - 120

Toluene-d8 (Surr) 105 06/28/16 15:04 1080 - 125
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)

Lab Sample ID: 280-84538-13Client Sample ID: ADDV-009
Matrix: WaterDate Collected: 06/15/16 10:00

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane 0.22 J 1.0 0.16 ug/L 06/28/16 15:49 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/28/16 15:49 11,1-Dichloroethane 0.28 J

1.0 0.23 ug/L 06/28/16 15:49 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/28/16 15:49 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/28/16 15:49 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/28/16 15:49 1Acetone 5.1 J B

1.0 0.16 ug/L 06/28/16 15:49 1Benzene ND

2.0 0.41 ug/L 06/28/16 15:49 1Chloroethane ND

1.0 0.15 ug/L 06/28/16 15:49 1cis-1,2-Dichloroethene 0.30 J

1.0 0.16 ug/L 06/28/16 15:49 1Ethylbenzene ND

2.0 0.32 ug/L 06/28/16 15:49 1Methylene Chloride ND

2.0 0.34 ug/L 06/28/16 15:49 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/28/16 15:49 1o-Xylene ND

1.0 0.17 ug/L 06/28/16 15:49 1Styrene ND

1.0 0.20 ug/L 06/28/16 15:49 1Tetrachloroethene ND

1.0 0.17 ug/L 06/28/16 15:49 1Toluene 0.25 J

1.0 0.15 ug/L 06/28/16 15:49 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/28/16 15:49 1Trichloroethene ND

1.0 0.10 ug/L 06/28/16 15:49 1Vinyl chloride ND

2.0 0.19 ug/L 06/28/16 15:49 1Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 114 70 - 127 06/28/16 15:49 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 106 06/28/16 15:49 178 - 120

Dibromofluoromethane (Surr) 107 06/28/16 15:49 177 - 120

Toluene-d8 (Surr) 107 06/28/16 15:49 180 - 125

Lab Sample ID: 280-84538-14Client Sample ID: ADDV-001
Matrix: WaterDate Collected: 06/15/16 09:56

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/28/16 16:11 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/28/16 16:11 11,1-Dichloroethane ND

1.0 0.23 ug/L 06/28/16 16:11 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/28/16 16:11 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/28/16 16:11 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/28/16 16:11 1Acetone 2.7 J B

1.0 0.16 ug/L 06/28/16 16:11 1Benzene ND

2.0 0.41 ug/L 06/28/16 16:11 1Chloroethane ND

1.0 0.15 ug/L 06/28/16 16:11 1cis-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/28/16 16:11 1Ethylbenzene ND

2.0 0.32 ug/L 06/28/16 16:11 1Methylene Chloride ND

2.0 0.34 ug/L 06/28/16 16:11 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/28/16 16:11 1o-Xylene ND

1.0 0.17 ug/L 06/28/16 16:11 1Styrene ND

1.0 0.20 ug/L 06/28/16 16:11 1Tetrachloroethene ND

1.0 0.17 ug/L 06/28/16 16:11 1Toluene ND

1.0 0.15 ug/L 06/28/16 16:11 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/28/16 16:11 1Trichloroethene ND

1.0 0.10 ug/L 06/28/16 16:11 1Vinyl chloride ND

TestAmerica Denver

Page 21 of 71 6/30/2016

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84538-14Client Sample ID: ADDV-001
Matrix: WaterDate Collected: 06/15/16 09:56

Date Received: 06/16/16 09:50
RL MDL

Xylenes, Total ND 2.0 0.19 ug/L 06/28/16 16:11 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 106 70 - 127 06/28/16 16:11 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 110 06/28/16 16:11 178 - 120

Dibromofluoromethane (Surr) 101 06/28/16 16:11 177 - 120

Toluene-d8 (Surr) 108 06/28/16 16:11 180 - 125

Lab Sample ID: 280-84538-15Client Sample ID: ADDV-020
Matrix: WaterDate Collected: 06/15/16 10:50

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane 9200 E 100 16 ug/L 06/28/16 16:33 100

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

100 22 ug/L 06/28/16 16:33 1001,1-Dichloroethane 13000 E

100 23 ug/L 06/28/16 16:33 1001,1-Dichloroethene 1200

100 13 ug/L 06/28/16 16:33 1001,2-Dichloroethane ND

600 200 ug/L 06/28/16 16:33 100Methyl ethyl ketone (MEK) ND

1000 190 ug/L 06/28/16 16:33 100Acetone ND

100 16 ug/L 06/28/16 16:33 100Benzene 68 J

200 41 ug/L 06/28/16 16:33 100Chloroethane ND

100 15 ug/L 06/28/16 16:33 100cis-1,2-Dichloroethene 65000 E

100 16 ug/L 06/28/16 16:33 100Ethylbenzene 4600

200 32 ug/L 06/28/16 16:33 100Methylene Chloride ND

200 34 ug/L 06/28/16 16:33 100m-Xylene & p-Xylene 17000 E

100 19 ug/L 06/28/16 16:33 100o-Xylene 5800

100 17 ug/L 06/28/16 16:33 100Styrene ND

100 20 ug/L 06/28/16 16:33 100Tetrachloroethene ND

100 17 ug/L 06/28/16 16:33 100Toluene 22000 E

100 15 ug/L 06/28/16 16:33 100trans-1,2-Dichloroethene 92 J

100 16 ug/L 06/28/16 16:33 100Trichloroethene ND

100 10 ug/L 06/28/16 16:33 100Vinyl chloride 26000 E

200 19 ug/L 06/28/16 16:33 100Xylenes, Total 23000

1,2-Dichloroethane-d4 (Surr) 115 70 - 127 06/28/16 16:33 100

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 102 06/28/16 16:33 10078 - 120

Dibromofluoromethane (Surr) 106 06/28/16 16:33 10077 - 120

Toluene-d8 (Surr) 109 06/28/16 16:33 10080 - 125

Lab Sample ID: 280-84538-16Client Sample ID: ADDV-021
Matrix: WaterDate Collected: 06/15/16 09:30

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane ND 4.0 0.64 ug/L 06/28/16 08:27 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.0 0.88 ug/L 06/28/16 08:27 41,1-Dichloroethane 74

4.0 0.92 ug/L 06/28/16 08:27 41,1-Dichloroethene 4.1

4.0 0.52 ug/L 06/28/16 08:27 41,2-Dichloroethane ND

24 8.0 ug/L 06/28/16 08:27 4Methyl ethyl ketone (MEK) ND

40 7.6 ug/L 06/28/16 08:27 4Acetone 30 J

4.0 0.64 ug/L 06/28/16 08:27 4Benzene 1.4 J
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84538-16Client Sample ID: ADDV-021
Matrix: WaterDate Collected: 06/15/16 09:30

Date Received: 06/16/16 09:50
RL MDL

Chloroethane ND 8.0 1.6 ug/L 06/28/16 08:27 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.0 0.60 ug/L 06/28/16 08:27 4cis-1,2-Dichloroethene 320 E

4.0 0.64 ug/L 06/28/16 08:27 4Ethylbenzene ND

8.0 1.3 ug/L 06/28/16 08:27 4Methylene Chloride 2.3 J B

8.0 1.4 ug/L 06/28/16 08:27 4m-Xylene & p-Xylene ND

4.0 0.76 ug/L 06/28/16 08:27 4o-Xylene ND

4.0 0.68 ug/L 06/28/16 08:27 4Styrene ND

4.0 0.80 ug/L 06/28/16 08:27 4Tetrachloroethene ND

4.0 0.68 ug/L 06/28/16 08:27 4Toluene ND

4.0 0.60 ug/L 06/28/16 08:27 4trans-1,2-Dichloroethene 0.89 J

4.0 0.64 ug/L 06/28/16 08:27 4Trichloroethene ND

4.0 0.40 ug/L 06/28/16 08:27 4Vinyl chloride 390 E

8.0 0.76 ug/L 06/28/16 08:27 4Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 97 70 - 127 06/28/16 08:27 4

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 104 06/28/16 08:27 478 - 120

Dibromofluoromethane (Surr) 114 06/28/16 08:27 477 - 120

Toluene-d8 (Surr) 106 06/28/16 08:27 480 - 125

Lab Sample ID: 280-84538-17Client Sample ID: ADDV-019
Matrix: WaterDate Collected: 06/15/16 10:45

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane 8500 E 100 16 ug/L 06/28/16 17:18 100

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

100 22 ug/L 06/28/16 17:18 1001,1-Dichloroethane 12000 E

100 23 ug/L 06/28/16 17:18 1001,1-Dichloroethene 1200

100 13 ug/L 06/28/16 17:18 1001,2-Dichloroethane ND

600 200 ug/L 06/28/16 17:18 100Methyl ethyl ketone (MEK) ND

1000 190 ug/L 06/28/16 17:18 100Acetone ND

100 16 ug/L 06/28/16 17:18 100Benzene 63 J

200 41 ug/L 06/28/16 17:18 100Chloroethane ND

100 15 ug/L 06/28/16 17:18 100cis-1,2-Dichloroethene 62000 E

100 16 ug/L 06/28/16 17:18 100Ethylbenzene 4200

200 32 ug/L 06/28/16 17:18 100Methylene Chloride ND

200 34 ug/L 06/28/16 17:18 100m-Xylene & p-Xylene 16000 E

100 19 ug/L 06/28/16 17:18 100o-Xylene 5300

100 17 ug/L 06/28/16 17:18 100Styrene ND

100 20 ug/L 06/28/16 17:18 100Tetrachloroethene ND

100 17 ug/L 06/28/16 17:18 100Toluene 20000 E

100 15 ug/L 06/28/16 17:18 100trans-1,2-Dichloroethene 91 J

100 16 ug/L 06/28/16 17:18 100Trichloroethene ND

100 10 ug/L 06/28/16 17:18 100Vinyl chloride 24000 E

200 19 ug/L 06/28/16 17:18 100Xylenes, Total 21000

1,2-Dichloroethane-d4 (Surr) 110 70 - 127 06/28/16 17:18 100

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 98 06/28/16 17:18 10078 - 120

Dibromofluoromethane (Surr) 104 06/28/16 17:18 10077 - 120

Toluene-d8 (Surr) 101 06/28/16 17:18 10080 - 125
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)

Lab Sample ID: 280-84538-18Client Sample ID: ADDV-018
Matrix: WaterDate Collected: 06/15/16 11:05

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/28/16 18:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/28/16 18:02 11,1-Dichloroethane ND

1.0 0.23 ug/L 06/28/16 18:02 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/28/16 18:02 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/28/16 18:02 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/28/16 18:02 1Acetone 3.7 J B

1.0 0.16 ug/L 06/28/16 18:02 1Benzene ND

2.0 0.41 ug/L 06/28/16 18:02 1Chloroethane ND

1.0 0.15 ug/L 06/28/16 18:02 1cis-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/28/16 18:02 1Ethylbenzene ND

2.0 0.32 ug/L 06/28/16 18:02 1Methylene Chloride ND

2.0 0.34 ug/L 06/28/16 18:02 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/28/16 18:02 1o-Xylene ND

1.0 0.17 ug/L 06/28/16 18:02 1Styrene ND

1.0 0.20 ug/L 06/28/16 18:02 1Tetrachloroethene ND

1.0 0.17 ug/L 06/28/16 18:02 1Toluene ND

1.0 0.15 ug/L 06/28/16 18:02 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/28/16 18:02 1Trichloroethene ND

1.0 0.10 ug/L 06/28/16 18:02 1Vinyl chloride ND

2.0 0.19 ug/L 06/28/16 18:02 1Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 108 70 - 127 06/28/16 18:02 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 107 06/28/16 18:02 178 - 120

Dibromofluoromethane (Surr) 101 06/28/16 18:02 177 - 120

Toluene-d8 (Surr) 103 06/28/16 18:02 180 - 125

Lab Sample ID: 280-84538-19Client Sample ID: ADDV-031
Matrix: WaterDate Collected: 06/15/16 09:27

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane ND 20 3.2 ug/L 06/29/16 12:04 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 4.4 ug/L 06/29/16 12:04 201,1-Dichloroethane 5.7 J

20 4.6 ug/L 06/29/16 12:04 201,1-Dichloroethene ND

20 2.6 ug/L 06/29/16 12:04 201,2-Dichloroethane ND

120 40 ug/L 06/29/16 12:04 20Methyl ethyl ketone (MEK) ND

200 38 ug/L 06/29/16 12:04 20Acetone ND

20 3.2 ug/L 06/29/16 12:04 20Benzene 60

40 8.2 ug/L 06/29/16 12:04 20Chloroethane 2500 E

20 3.0 ug/L 06/29/16 12:04 20cis-1,2-Dichloroethene ND

20 3.2 ug/L 06/29/16 12:04 20Ethylbenzene 260

40 6.4 ug/L 06/29/16 12:04 20Methylene Chloride ND

40 6.8 ug/L 06/29/16 12:04 20m-Xylene & p-Xylene 1200

20 3.8 ug/L 06/29/16 12:04 20o-Xylene 290

20 3.4 ug/L 06/29/16 12:04 20Styrene ND

20 4.0 ug/L 06/29/16 12:04 20Tetrachloroethene ND

20 3.4 ug/L 06/29/16 12:04 20Toluene 3200 E

20 3.0 ug/L 06/29/16 12:04 20trans-1,2-Dichloroethene ND

20 3.2 ug/L 06/29/16 12:04 20Trichloroethene ND

20 2.0 ug/L 06/29/16 12:04 20Vinyl chloride 3.0 J
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84538-19Client Sample ID: ADDV-031
Matrix: WaterDate Collected: 06/15/16 09:27

Date Received: 06/16/16 09:50
RL MDL

Xylenes, Total 1500 40 3.8 ug/L 06/29/16 12:04 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 103 70 - 127 06/29/16 12:04 20

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 107 06/29/16 12:04 2078 - 120

Dibromofluoromethane (Surr) 100 06/29/16 12:04 2077 - 120

Toluene-d8 (Surr) 102 06/29/16 12:04 2080 - 125

Lab Sample ID: 280-84538-20Client Sample ID: ADDV-048
Matrix: WaterDate Collected: 06/15/16 12:00

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/29/16 12:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/29/16 12:26 11,1-Dichloroethane ND

1.0 0.23 ug/L 06/29/16 12:26 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/29/16 12:26 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/29/16 12:26 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/29/16 12:26 1Acetone ND

1.0 0.16 ug/L 06/29/16 12:26 1Benzene ND

2.0 0.41 ug/L 06/29/16 12:26 1Chloroethane ND

1.0 0.15 ug/L 06/29/16 12:26 1cis-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/29/16 12:26 1Ethylbenzene ND

2.0 0.32 ug/L 06/29/16 12:26 1Methylene Chloride ND

2.0 0.34 ug/L 06/29/16 12:26 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/29/16 12:26 1o-Xylene ND

1.0 0.17 ug/L 06/29/16 12:26 1Styrene ND

1.0 0.20 ug/L 06/29/16 12:26 1Tetrachloroethene ND

1.0 0.17 ug/L 06/29/16 12:26 1Toluene ND

1.0 0.15 ug/L 06/29/16 12:26 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/29/16 12:26 1Trichloroethene ND

1.0 0.10 ug/L 06/29/16 12:26 1Vinyl chloride ND

2.0 0.19 ug/L 06/29/16 12:26 1Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 104 70 - 127 06/29/16 12:26 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 106 06/29/16 12:26 178 - 120

Dibromofluoromethane (Surr) 100 06/29/16 12:26 177 - 120

Toluene-d8 (Surr) 111 06/29/16 12:26 180 - 125

Method: 8260B - Volatile Organic Compounds (GC/MS) - DL

Lab Sample ID: 280-84538-1Client Sample ID: ADDV-011
Matrix: WaterDate Collected: 06/15/16 11:45

Date Received: 06/16/16 09:50
RL MDL

cis-1,2-Dichloroethene 15000 2000 300 ug/L 06/28/16 12:44 2000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 94 70 - 127 06/28/16 12:44 2000

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 106 06/28/16 12:44 200078 - 120

Dibromofluoromethane (Surr) 115 06/28/16 12:44 200077 - 120
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) - DL (Continued)

Lab Sample ID: 280-84538-1Client Sample ID: ADDV-011
Matrix: WaterDate Collected: 06/15/16 11:45

Date Received: 06/16/16 09:50

Toluene-d8 (Surr) 108 80 - 125 06/28/16 12:44 2000

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 280-84538-2Client Sample ID: ADDV-004
Matrix: WaterDate Collected: 06/15/16 12:20

Date Received: 06/16/16 09:50
RL MDL

Tetrachloroethene 130 4.0 0.80 ug/L 06/28/16 13:31 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 98 70 - 127 06/28/16 13:31 4

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 104 06/28/16 13:31 478 - 120

Dibromofluoromethane (Surr) 115 06/28/16 13:31 477 - 120

Toluene-d8 (Surr) 106 06/28/16 13:31 480 - 125

Lab Sample ID: 280-84538-3Client Sample ID: ADDV-040
Matrix: WaterDate Collected: 06/15/16 12:25

Date Received: 06/16/16 09:50
RL MDL

cis-1,2-Dichloroethene 1600 200 30 ug/L 06/28/16 14:18 200

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 89 70 - 127 06/28/16 14:18 200

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 101 06/28/16 14:18 20078 - 120

Dibromofluoromethane (Surr) 112 06/28/16 14:18 20077 - 120

Toluene-d8 (Surr) 105 06/28/16 14:18 20080 - 125

Lab Sample ID: 280-84538-6Client Sample ID: ADDV-042
Matrix: WaterDate Collected: 06/15/16 13:10

Date Received: 06/16/16 09:50
RL MDL

cis-1,2-Dichloroethene 58000 10000 1500 ug/L 06/28/16 15:52 10000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 91 70 - 127 06/28/16 15:52 10000

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 102 06/28/16 15:52 1000078 - 120

Dibromofluoromethane (Surr) 113 06/28/16 15:52 1000077 - 120

Toluene-d8 (Surr) 105 06/28/16 15:52 1000080 - 125

Lab Sample ID: 280-84538-7Client Sample ID: ADDV-041
Matrix: WaterDate Collected: 06/15/16 12:55

Date Received: 06/16/16 09:50
RL MDL

cis-1,2-Dichloroethene 60000 10000 1500 ug/L 06/28/16 16:40 10000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 96 70 - 127 06/28/16 16:40 10000

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 101 06/28/16 16:40 1000078 - 120

Dibromofluoromethane (Surr) 115 06/28/16 16:40 1000077 - 120

Toluene-d8 (Surr) 108 06/28/16 16:40 1000080 - 125
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) - DL

Lab Sample ID: 280-84538-9Client Sample ID: ADDV-007
Matrix: WaterDate Collected: 06/15/16 16:15

Date Received: 06/16/16 09:50
RL MDL

cis-1,2-Dichloroethene 1700 200 30 ug/L 06/28/16 17:27 200

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

200 40 ug/L 06/28/16 17:27 200Tetrachloroethene 1700

1,2-Dichloroethane-d4 (Surr) 93 70 - 127 06/28/16 17:27 200

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 103 06/28/16 17:27 20078 - 120

Dibromofluoromethane (Surr) 117 06/28/16 17:27 20077 - 120

Toluene-d8 (Surr) 106 06/28/16 17:27 20080 - 125

Lab Sample ID: 280-84538-10Client Sample ID: ADDV-022
Matrix: WaterDate Collected: 06/15/16 15:05

Date Received: 06/16/16 09:50
RL MDL

cis-1,2-Dichloroethene 89000 4000 600 ug/L 06/29/16 10:58 4000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4000 800 ug/L 06/29/16 10:58 4000Tetrachloroethene 18000

1,2-Dichloroethane-d4 (Surr) 101 70 - 127 06/29/16 10:58 4000

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 105 06/29/16 10:58 400078 - 120

Dibromofluoromethane (Surr) 97 06/29/16 10:58 400077 - 120

Toluene-d8 (Surr) 104 06/29/16 10:58 400080 - 125

Lab Sample ID: 280-84538-11Client Sample ID: ADDV-003
Matrix: WaterDate Collected: 06/15/16 16:45

Date Received: 06/16/16 09:50
RL MDL

Tetrachloroethene 2000 100 20 ug/L 06/28/16 15:26 100

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 110 70 - 127 06/28/16 15:26 100

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 105 06/28/16 15:26 10078 - 120

Dibromofluoromethane (Surr) 107 06/28/16 15:26 10077 - 120

Toluene-d8 (Surr) 104 06/28/16 15:26 10080 - 125

Lab Sample ID: 280-84538-15Client Sample ID: ADDV-020
Matrix: WaterDate Collected: 06/15/16 10:50

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane 7900 4000 640 ug/L 06/29/16 11:20 4000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4000 880 ug/L 06/29/16 11:20 40001,1-Dichloroethane 11000

4000 600 ug/L 06/29/16 11:20 4000cis-1,2-Dichloroethene 110000

8000 1400 ug/L 06/29/16 11:20 4000m-Xylene & p-Xylene 14000

4000 760 ug/L 06/29/16 11:20 4000o-Xylene 3500 J

4000 680 ug/L 06/29/16 11:20 4000Toluene 53000

4000 400 ug/L 06/29/16 11:20 4000Vinyl chloride 28000

8000 760 ug/L 06/29/16 11:20 4000Xylenes, Total 18000

1,2-Dichloroethane-d4 (Surr) 105 70 - 127 06/29/16 11:20 4000

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 108 06/29/16 11:20 400078 - 120

Dibromofluoromethane (Surr) 102 06/29/16 11:20 400077 - 120
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) - DL (Continued)

Lab Sample ID: 280-84538-15Client Sample ID: ADDV-020
Matrix: WaterDate Collected: 06/15/16 10:50

Date Received: 06/16/16 09:50

Toluene-d8 (Surr) 106 80 - 125 06/29/16 11:20 4000

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 280-84538-16Client Sample ID: ADDV-021
Matrix: WaterDate Collected: 06/15/16 09:30

Date Received: 06/16/16 09:50
RL MDL

cis-1,2-Dichloroethene 320 40 6.0 ug/L 06/28/16 09:37 40

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

40 4.0 ug/L 06/28/16 09:37 40Vinyl chloride 380

1,2-Dichloroethane-d4 (Surr) 96 70 - 127 06/28/16 09:37 40

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 106 06/28/16 09:37 4078 - 120

Dibromofluoromethane (Surr) 115 06/28/16 09:37 4077 - 120

Toluene-d8 (Surr) 110 06/28/16 09:37 4080 - 125

Lab Sample ID: 280-84538-17Client Sample ID: ADDV-019
Matrix: WaterDate Collected: 06/15/16 10:45

Date Received: 06/16/16 09:50
RL MDL

1,1,1-Trichloroethane 8300 4000 640 ug/L 06/29/16 11:42 4000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4000 880 ug/L 06/29/16 11:42 40001,1-Dichloroethane 12000

4000 600 ug/L 06/29/16 11:42 4000cis-1,2-Dichloroethene 110000

8000 1400 ug/L 06/29/16 11:42 4000m-Xylene & p-Xylene 14000

4000 760 ug/L 06/29/16 11:42 4000o-Xylene 3700 J

4000 680 ug/L 06/29/16 11:42 4000Toluene 55000

4000 400 ug/L 06/29/16 11:42 4000Vinyl chloride 31000

8000 760 ug/L 06/29/16 11:42 4000Xylenes, Total 18000

1,2-Dichloroethane-d4 (Surr) 107 70 - 127 06/29/16 11:42 4000

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 113 06/29/16 11:42 400078 - 120

Dibromofluoromethane (Surr) 104 06/29/16 11:42 400077 - 120

Toluene-d8 (Surr) 104 06/29/16 11:42 400080 - 125

Lab Sample ID: 280-84538-19Client Sample ID: ADDV-031
Matrix: WaterDate Collected: 06/15/16 09:27

Date Received: 06/16/16 09:50
RL MDL

Chloroethane 2700 200 41 ug/L 06/28/16 18:47 100

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

100 17 ug/L 06/28/16 18:47 100Toluene 5900

1,2-Dichloroethane-d4 (Surr) 109 70 - 127 06/28/16 18:47 100

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 103 06/28/16 18:47 10078 - 120

Dibromofluoromethane (Surr) 101 06/28/16 18:47 10077 - 120

Toluene-d8 (Surr) 105 06/28/16 18:47 10080 - 125
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: RSK-175 - Dissolved Gases (GC)

Lab Sample ID: 280-84538-13Client Sample ID: ADDV-009
Matrix: WaterDate Collected: 06/15/16 10:00

Date Received: 06/16/16 09:50
RL MDL

Methane ND 5.0 0.22 ug/L 06/22/16 19:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.40 ug/L 06/22/16 19:10 1Ethene ND

5.0 0.57 ug/L 06/22/16 19:10 1Ethane ND

Lab Sample ID: 280-84538-14Client Sample ID: ADDV-001
Matrix: WaterDate Collected: 06/15/16 09:56

Date Received: 06/16/16 09:50
RL MDL

Methane ND 5.0 0.22 ug/L 06/22/16 19:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.40 ug/L 06/22/16 19:27 1Ethene ND

5.0 0.57 ug/L 06/22/16 19:27 1Ethane ND

Lab Sample ID: 280-84538-15Client Sample ID: ADDV-020
Matrix: WaterDate Collected: 06/15/16 10:50

Date Received: 06/16/16 09:50
RL MDL

Methane 250 90 3.9 ug/L 06/22/16 22:51 18

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

90 7.2 ug/L 06/22/16 22:51 18Ethene 5000

90 10 ug/L 06/22/16 22:51 18Ethane ND

Lab Sample ID: 280-84538-16Client Sample ID: ADDV-021
Matrix: WaterDate Collected: 06/15/16 09:30

Date Received: 06/16/16 09:50
RL MDL

Methane 390 15 0.65 ug/L 06/23/16 18:14 3

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

15 1.2 ug/L 06/23/16 18:14 3Ethene 37

15 1.7 ug/L 06/23/16 18:14 3Ethane 23

Lab Sample ID: 280-84538-17Client Sample ID: ADDV-019
Matrix: WaterDate Collected: 06/15/16 10:45

Date Received: 06/16/16 09:50
RL MDL

Methane 240 90 3.9 ug/L 06/22/16 23:01 18

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

90 7.2 ug/L 06/22/16 23:01 18Ethene 5000

90 10 ug/L 06/22/16 23:01 18Ethane ND

Lab Sample ID: 280-84538-18Client Sample ID: ADDV-018
Matrix: WaterDate Collected: 06/15/16 11:05

Date Received: 06/16/16 09:50
RL MDL

Methane 18000 15 0.65 ug/L 06/22/16 22:41 3

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

15 1.2 ug/L 06/22/16 22:41 3Ethene ND

15 1.7 ug/L 06/22/16 22:41 3Ethane 10 J

Lab Sample ID: 280-84538-19Client Sample ID: ADDV-031
Matrix: WaterDate Collected: 06/15/16 09:27

Date Received: 06/16/16 09:50
RL MDL

Methane 18000 180 7.8 ug/L 06/22/16 23:12 36

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

180 14 ug/L 06/22/16 23:12 36Ethene 3800

180 21 ug/L 06/22/16 23:12 36Ethane 13000
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

General Chemistry

Lab Sample ID: 280-84538-1Client Sample ID: ADDV-011
Matrix: WaterDate Collected: 06/15/16 11:45

Date Received: 06/16/16 09:50
RL MDL

Chloride 27 3.0 0.25 mg/L 06/24/16 18:05 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/18/16 06:13 1Total Organic Carbon - Average 3.7

Lab Sample ID: 280-84538-2Client Sample ID: ADDV-004
Matrix: WaterDate Collected: 06/15/16 12:20

Date Received: 06/16/16 09:50
RL MDL

Chloride 7.8 3.0 0.25 mg/L 06/24/16 18:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/18/16 06:28 1Total Organic Carbon - Average 3.3

Lab Sample ID: 280-84538-3Client Sample ID: ADDV-040
Matrix: WaterDate Collected: 06/15/16 12:25

Date Received: 06/16/16 09:50
RL MDL

Chloride 30 3.0 0.25 mg/L 06/24/16 19:45 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/18/16 07:12 1Total Organic Carbon - Average 3.2

Lab Sample ID: 280-84538-4Client Sample ID: ADDV-005
Matrix: WaterDate Collected: 06/15/16 12:45

Date Received: 06/16/16 09:50
RL MDL

Chloride 4.8 3.0 0.25 mg/L 06/27/16 18:46 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/18/16 07:27 1Total Organic Carbon - Average 1.8

Lab Sample ID: 280-84538-5Client Sample ID: ADDV-002
Matrix: WaterDate Collected: 06/15/16 15:00

Date Received: 06/16/16 09:50
RL MDL

Chloride 11 3.0 0.25 mg/L 06/27/16 19:57 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/21/16 16:11 1Total Organic Carbon - Average 2.0

Lab Sample ID: 280-84538-6Client Sample ID: ADDV-042
Matrix: WaterDate Collected: 06/15/16 13:10

Date Received: 06/16/16 09:50
RL MDL

Chloride 180 3.0 0.25 mg/L 06/24/16 21:24 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/21/16 16:25 1Total Organic Carbon - Average 8.5

Lab Sample ID: 280-84538-7Client Sample ID: ADDV-041
Matrix: WaterDate Collected: 06/15/16 12:55

Date Received: 06/16/16 09:50
RL MDL

Chloride 180 3.0 0.25 mg/L 06/24/16 22:04 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/21/16 16:40 1Total Organic Carbon - Average 8.6

Lab Sample ID: 280-84538-8Client Sample ID: ADDV-013
Matrix: WaterDate Collected: 06/15/16 16:05

Date Received: 06/16/16 09:50
RL MDL

Chloride 710 30 2.5 mg/L 06/24/16 23:04 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

General Chemistry

Lab Sample ID: 280-84538-9Client Sample ID: ADDV-007
Matrix: WaterDate Collected: 06/15/16 16:15

Date Received: 06/16/16 09:50
RL MDL

Chloride 7.1 3.0 0.25 mg/L 06/24/16 23:24 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/21/16 16:54 1Total Organic Carbon - Average 5.7

Lab Sample ID: 280-84538-10Client Sample ID: ADDV-022
Matrix: WaterDate Collected: 06/15/16 15:05

Date Received: 06/16/16 09:50
RL MDL

Chloride 190 30 2.5 mg/L 06/25/16 00:03 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/22/16 16:08 1Total Organic Carbon - Average 15

Lab Sample ID: 280-84538-11Client Sample ID: ADDV-003
Matrix: WaterDate Collected: 06/15/16 16:45

Date Received: 06/16/16 09:50
RL MDL

Chloride 78 3.0 0.25 mg/L 06/25/16 00:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/22/16 16:25 1Total Organic Carbon - Average 4.7

Lab Sample ID: 280-84538-12Client Sample ID: ADDV-012
Matrix: WaterDate Collected: 06/15/16 16:50

Date Received: 06/16/16 09:50
RL MDL

Chloride 180 150 13 mg/L 06/27/16 20:15 50

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 280-84538-13Client Sample ID: ADDV-009
Matrix: WaterDate Collected: 06/15/16 10:00

Date Received: 06/16/16 09:50
RL MDL

Chloride 38 3.0 0.25 mg/L 06/16/16 18:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/16/16 18:40 1Nitrate as N 2.4

5.0 0.23 mg/L 06/16/16 18:40 1Sulfate 73

1.0 0.16 mg/L 06/22/16 16:44 1Total Organic Carbon - Average 2.1

5.0 1.1 mg/L 06/21/16 12:31 1Alkalinity 320 B

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron ND HF

Lab Sample ID: 280-84538-14Client Sample ID: ADDV-001
Matrix: WaterDate Collected: 06/15/16 09:56

Date Received: 06/16/16 09:50
RL MDL

Chloride 46 3.0 0.25 mg/L 06/16/16 18:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/16/16 18:58 1Nitrate as N 6.8

5.0 0.23 mg/L 06/16/16 18:58 1Sulfate 44

1.0 0.16 mg/L 06/22/16 17:01 1Total Organic Carbon - Average 1.9

5.0 1.1 mg/L 06/17/16 12:24 1Alkalinity 240 B

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron ND HF
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

General Chemistry

Lab Sample ID: 280-84538-15Client Sample ID: ADDV-020
Matrix: WaterDate Collected: 06/15/16 10:50

Date Received: 06/16/16 09:50
RL MDL

Chloride 280 15 1.3 mg/L 06/16/16 22:16 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/16/16 19:16 1Nitrate as N ND

5.0 0.23 mg/L 06/16/16 19:16 1Sulfate 21

1.0 0.16 mg/L 06/22/16 17:15 1Total Organic Carbon - Average 7.5

5.0 1.1 mg/L 06/17/16 12:36 1Alkalinity 490 B

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron 1.7 HF

Lab Sample ID: 280-84538-16Client Sample ID: ADDV-021
Matrix: WaterDate Collected: 06/15/16 09:30

Date Received: 06/16/16 09:50
RL MDL

Chloride 150 3.0 0.25 mg/L 06/16/16 19:34 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/16/16 19:34 1Nitrate as N ND

5.0 0.23 mg/L 06/16/16 19:34 1Sulfate 110

1.0 0.16 mg/L 06/22/16 17:36 1Total Organic Carbon - Average 2.7

5.0 1.1 mg/L 06/17/16 12:43 1Alkalinity 350 B

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron 0.028 J HF

Lab Sample ID: 280-84538-17Client Sample ID: ADDV-019
Matrix: WaterDate Collected: 06/15/16 10:45

Date Received: 06/16/16 09:50
RL MDL

Chloride 280 15 1.3 mg/L 06/16/16 22:34 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/16/16 21:20 1Nitrate as N ND

5.0 0.23 mg/L 06/16/16 21:20 1Sulfate 21

1.0 0.16 mg/L 06/22/16 18:20 1Total Organic Carbon - Average 7.3

5.0 1.1 mg/L 06/17/16 12:49 1Alkalinity 490 B

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron 1.1 HF

Lab Sample ID: 280-84538-18Client Sample ID: ADDV-018
Matrix: WaterDate Collected: 06/15/16 11:05

Date Received: 06/16/16 09:50
RL MDL

Chloride 82 3.0 0.25 mg/L 06/16/16 21:38 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/16/16 21:38 1Nitrate as N ND

5.0 0.23 mg/L 06/16/16 21:38 1Sulfate ND

1.0 0.16 mg/L 06/22/16 19:05 1Total Organic Carbon - Average 10

5.0 1.1 mg/L 06/17/16 12:56 1Alkalinity 540 B

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/16/16 21:18 1Ferrous Iron ND HF

Lab Sample ID: 280-84538-19Client Sample ID: ADDV-031
Matrix: WaterDate Collected: 06/15/16 09:27

Date Received: 06/16/16 09:50
RL MDL

Chloride 420 15 1.3 mg/L 06/16/16 23:10 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/16/16 21:56 1Nitrate as N ND
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Client Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

General Chemistry (Continued)

Lab Sample ID: 280-84538-19Client Sample ID: ADDV-031
Matrix: WaterDate Collected: 06/15/16 09:27

Date Received: 06/16/16 09:50
RL MDL

Sulfate 0.92 J 5.0 0.23 mg/L 06/16/16 21:56 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/22/16 19:21 1Total Organic Carbon - Average 7.5

5.0 1.1 mg/L 06/17/16 13:03 1Alkalinity 580 B

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

1.0 0.11 mg/L 06/16/16 21:18 5Ferrous Iron 3.1 HF
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Surrogate Summary
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (70-127) (78-120) (77-120) (80-125)

12DCE BFB DBFM TOL

97 105 116 108280-84538-1

Percent Surrogate Recovery (Acceptance Limits)

ADDV-011

94 106 115 108280-84538-1 - DL ADDV-011

91 103 114 103280-84538-2 ADDV-004

98 104 115 106280-84538-2 - DL ADDV-004

93 103 114 109280-84538-3 ADDV-040

89 101 112 105280-84538-3 - DL ADDV-040

94 103 116 107280-84538-4 ADDV-005

96 102 117 106280-84538-5 ADDV-002

93 105 119 108280-84538-6 ADDV-042

91 102 113 105280-84538-6 - DL ADDV-042

95 105 118 109280-84538-7 ADDV-041

96 101 115 108280-84538-7 - DL ADDV-041

98 104 119 106280-84538-9 ADDV-007

93 103 117 106280-84538-9 - DL ADDV-007

109 103 106 101280-84538-10 ADDV-022

101 105 97 104280-84538-10 - DL ADDV-022

117 111 111 105280-84538-11 ADDV-003

110 105 107 104280-84538-11 - DL ADDV-003

114 106 107 107280-84538-13 ADDV-009

106 110 101 108280-84538-14 ADDV-001

115 102 106 109280-84538-15 ADDV-020

105 108 102 106280-84538-15 - DL ADDV-020

97 104 114 106280-84538-16 ADDV-021

96 106 115 110280-84538-16 - DL ADDV-021

106 104 116 114280-84538-16 MS ADDV-021

103 101 115 114280-84538-16 MSD ADDV-021

110 98 104 101280-84538-17 ADDV-019

107 113 104 104280-84538-17 - DL ADDV-019

108 107 101 103280-84538-18 ADDV-018

109 103 101 105280-84538-19 - DL ADDV-031

103 107 100 102280-84538-19 ADDV-031

104 106 100 111280-84538-20 ADDV-048

104 95 98 102280-84557-H-1 MS Matrix Spike

105 104 98 104280-84557-H-1 MSD Matrix Spike Duplicate

114 100 104 106280-84934-B-1 MS Matrix Spike

106 105 100 102280-84934-B-1 MSD Matrix Spike Duplicate

103 101 112 113LCS 280-331584/4 Lab Control Sample

101 103 95 100LCS 280-331595/4 Lab Control Sample

99 98 97 100LCS 280-331791/4 Lab Control Sample

105 107 116 107MB 280-331584/6 Method Blank

106 103 101 104MB 280-331595/6 Method Blank

101 102 101 102MB 280-331791/6 Method Blank

Surrogate Legend

12DCE = 1,2-Dichloroethane-d4 (Surr)

BFB = 4-Bromofluorobenzene (Surr)

DBFM = Dibromofluoromethane (Surr)

TOL = Toluene-d8 (Surr)
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QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 280-331584/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331584

RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/28/16 07:57 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.221.0 ug/L 06/28/16 07:57 11,1-Dichloroethane

ND 0.231.0 ug/L 06/28/16 07:57 11,1-Dichloroethene

ND 0.131.0 ug/L 06/28/16 07:57 11,2-Dichloroethane

ND 2.06.0 ug/L 06/28/16 07:57 1Methyl ethyl ketone (MEK)

ND 1.910 ug/L 06/28/16 07:57 1Acetone

ND 0.161.0 ug/L 06/28/16 07:57 1Benzene

ND 0.412.0 ug/L 06/28/16 07:57 1Chloroethane

ND 0.151.0 ug/L 06/28/16 07:57 1cis-1,2-Dichloroethene

ND 0.161.0 ug/L 06/28/16 07:57 1Ethylbenzene

0.629 J 0.322.0 ug/L 06/28/16 07:57 1Methylene Chloride

ND 0.342.0 ug/L 06/28/16 07:57 1m-Xylene & p-Xylene

ND 0.191.0 ug/L 06/28/16 07:57 1o-Xylene

ND 0.171.0 ug/L 06/28/16 07:57 1Styrene

ND 0.201.0 ug/L 06/28/16 07:57 1Tetrachloroethene

ND 0.171.0 ug/L 06/28/16 07:57 1Toluene

ND 0.151.0 ug/L 06/28/16 07:57 1trans-1,2-Dichloroethene

ND 0.161.0 ug/L 06/28/16 07:57 1Trichloroethene

ND 0.101.0 ug/L 06/28/16 07:57 1Vinyl chloride

ND 0.192.0 ug/L 06/28/16 07:57 1Xylenes, Total

1,2-Dichloroethane-d4 (Surr) 105 70 - 127 06/28/16 07:57 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

107 06/28/16 07:57 14-Bromofluorobenzene (Surr) 78 - 120

116 06/28/16 07:57 1Dibromofluoromethane (Surr) 77 - 120

107 06/28/16 07:57 1Toluene-d8 (Surr) 80 - 125

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331584/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331584

1,1,1-Trichloroethane 5.00 5.46 ug/L 109 65 - 135

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,1-Dichloroethane 5.00 4.95 ug/L 99 65 - 135

1,1-Dichloroethene 5.00 5.51 ug/L 110 65 - 136

1,2-Dichloroethane 5.00 4.87 ug/L 97 65 - 135

Methyl ethyl ketone (MEK) 20.0 17.6 ug/L 88 44 - 177

Acetone 20.0 19.6 ug/L 98 39 - 156

Benzene 5.00 5.23 ug/L 105 65 - 135

Chloroethane 5.00 4.78 ug/L 96 46 - 136

cis-1,2-Dichloroethene 5.00 5.34 ug/L 107 65 - 135

Ethylbenzene 5.00 5.18 ug/L 104 65 - 135

Methylene Chloride 5.00 5.15 ug/L 103 54 - 141

m-Xylene & p-Xylene 5.00 5.31 ug/L 106 65 - 135

o-Xylene 5.00 5.00 ug/L 100 65 - 135

Styrene 5.00 4.45 ug/L 89 65 - 135

Tetrachloroethene 5.00 5.13 ug/L 103 65 - 135

Toluene 5.00 5.43 ug/L 109 65 - 135
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QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331584/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331584

trans-1,2-Dichloroethene 5.00 5.44 ug/L 109 65 - 135

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Trichloroethene 5.00 5.66 ug/L 113 65 - 135

Vinyl chloride 5.00 5.04 ug/L 101 40 - 137

Xylenes, Total 10.0 10.3 ug/L 103 65 - 135

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

103

LCS LCS

Qualifier Limits%Recovery

1014-Bromofluorobenzene (Surr) 78 - 120

112Dibromofluoromethane (Surr) 77 - 120

113Toluene-d8 (Surr) 80 - 125

Client Sample ID: ADDV-021Lab Sample ID: 280-84538-16 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331584

1,1,1-Trichloroethane ND 20.0 21.3 ug/L 107 65 - 135

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

1,1-Dichloroethane 74 20.0 91.8 ug/L 87 65 - 135

1,1-Dichloroethene 4.1 20.0 25.1 ug/L 105 65 - 136

1,2-Dichloroethane ND 20.0 19.3 ug/L 97 65 - 135

Methyl ethyl ketone (MEK) ND 80.0 71.1 ug/L 89 44 - 177

Acetone 30 J 80.0 76.1 ug/L 58 39 - 156

Benzene 1.4 J 20.0 22.2 ug/L 104 65 - 135

Chloroethane ND 20.0 21.4 ug/L 107 46 - 136

cis-1,2-Dichloroethene 320 E 20.0 338 E 4 ug/L 74 65 - 135

Ethylbenzene ND 20.0 20.3 ug/L 101 65 - 135

Methylene Chloride 2.3 J B 20.0 19.6 ug/L 87 54 - 141

m-Xylene & p-Xylene ND 20.0 21.2 ug/L 106 65 - 135

o-Xylene ND 20.0 19.7 ug/L 99 65 - 135

Styrene ND 20.0 17.1 ug/L 86 65 - 135

Tetrachloroethene ND 20.0 20.4 ug/L 102 65 - 135

Toluene ND 20.0 21.7 ug/L 108 65 - 135

trans-1,2-Dichloroethene 0.89 J 20.0 21.7 ug/L 104 65 - 135

Trichloroethene ND 20.0 22.0 ug/L 110 65 - 135

Vinyl chloride 390 E 20.0 388 E 4 ug/L 8 40 - 137

Xylenes, Total ND 40.0 40.9 ug/L 102 65 - 135

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

106

MS MS

Qualifier Limits%Recovery

1044-Bromofluorobenzene (Surr) 78 - 120

116Dibromofluoromethane (Surr) 77 - 120

114Toluene-d8 (Surr) 80 - 125
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QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: ADDV-021Lab Sample ID: 280-84538-16 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331584

1,1,1-Trichloroethane ND 20.0 21.9 ug/L 109 65 - 135 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

1,1-Dichloroethane 74 20.0 90.7 ug/L 81 65 - 135 1 21

1,1-Dichloroethene 4.1 20.0 25.2 ug/L 106 65 - 136 1 20

1,2-Dichloroethane ND 20.0 19.3 ug/L 97 65 - 135 0 20

Methyl ethyl ketone (MEK) ND 80.0 71.4 ug/L 89 44 - 177 1 32

Acetone 30 J 80.0 93.8 ug/L 80 39 - 156 21 23

Benzene 1.4 J 20.0 22.4 ug/L 105 65 - 135 1 20

Chloroethane ND 20.0 20.6 ug/L 103 46 - 136 4 25

cis-1,2-Dichloroethene 320 E 20.0 330 E 4 ug/L 32 65 - 135 2 20

Ethylbenzene ND 20.0 20.9 ug/L 105 65 - 135 3 20

Methylene Chloride 2.3 J B 20.0 20.4 ug/L 91 54 - 141 4 26

m-Xylene & p-Xylene ND 20.0 21.6 ug/L 108 65 - 135 2 20

o-Xylene ND 20.0 20.5 ug/L 102 65 - 135 4 20

Styrene ND 20.0 18.0 ug/L 90 65 - 135 5 26

Tetrachloroethene ND 20.0 20.9 ug/L 105 65 - 135 3 20

Toluene ND 20.0 22.3 ug/L 111 65 - 135 3 20

trans-1,2-Dichloroethene 0.89 J 20.0 22.0 ug/L 105 65 - 135 1 24

Trichloroethene ND 20.0 22.7 ug/L 114 65 - 135 3 20

Vinyl chloride 390 E 20.0 380 E 4 ug/L -31 40 - 137 2 24

Xylenes, Total ND 40.0 42.1 ug/L 105 65 - 135 3 20

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

103

MSD MSD

Qualifier Limits%Recovery

1014-Bromofluorobenzene (Surr) 78 - 120

115Dibromofluoromethane (Surr) 77 - 120

114Toluene-d8 (Surr) 80 - 125

Client Sample ID: Method BlankLab Sample ID: MB 280-331595/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331595

RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/28/16 11:43 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.221.0 ug/L 06/28/16 11:43 11,1-Dichloroethane

ND 0.231.0 ug/L 06/28/16 11:43 11,1-Dichloroethene

ND 0.131.0 ug/L 06/28/16 11:43 11,2-Dichloroethane

ND 2.06.0 ug/L 06/28/16 11:43 1Methyl ethyl ketone (MEK)

3.08 J 1.910 ug/L 06/28/16 11:43 1Acetone

ND 0.161.0 ug/L 06/28/16 11:43 1Benzene

ND 0.412.0 ug/L 06/28/16 11:43 1Chloroethane

ND 0.151.0 ug/L 06/28/16 11:43 1cis-1,2-Dichloroethene

ND 0.161.0 ug/L 06/28/16 11:43 1Ethylbenzene

ND 0.322.0 ug/L 06/28/16 11:43 1Methylene Chloride

ND 0.342.0 ug/L 06/28/16 11:43 1m-Xylene & p-Xylene

ND 0.191.0 ug/L 06/28/16 11:43 1o-Xylene

ND 0.171.0 ug/L 06/28/16 11:43 1Styrene

ND 0.201.0 ug/L 06/28/16 11:43 1Tetrachloroethene

ND 0.171.0 ug/L 06/28/16 11:43 1Toluene

TestAmerica Denver

Page 37 of 71 6/30/2016

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 280-331595/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331595

RL MDL

trans-1,2-Dichloroethene ND 1.0 0.15 ug/L 06/28/16 11:43 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.161.0 ug/L 06/28/16 11:43 1Trichloroethene

ND 0.101.0 ug/L 06/28/16 11:43 1Vinyl chloride

ND 0.192.0 ug/L 06/28/16 11:43 1Xylenes, Total

1,2-Dichloroethane-d4 (Surr) 106 70 - 127 06/28/16 11:43 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

103 06/28/16 11:43 14-Bromofluorobenzene (Surr) 78 - 120

101 06/28/16 11:43 1Dibromofluoromethane (Surr) 77 - 120

104 06/28/16 11:43 1Toluene-d8 (Surr) 80 - 125

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331595/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331595

1,1,1-Trichloroethane 10.0 9.55 ug/L 95 65 - 135

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,1-Dichloroethane 10.0 9.04 ug/L 90 65 - 135

1,1-Dichloroethene 10.0 9.26 ug/L 93 65 - 136

1,2-Dichloroethane 10.0 9.13 ug/L 91 65 - 135

Methyl ethyl ketone (MEK) 40.0 38.8 ug/L 97 44 - 177

Acetone 40.0 54.5 ug/L 136 39 - 156

Benzene 10.0 9.02 ug/L 90 65 - 135

Chloroethane 10.0 10.7 ug/L 107 46 - 136

cis-1,2-Dichloroethene 10.0 9.54 ug/L 95 65 - 135

Ethylbenzene 10.0 9.92 ug/L 99 65 - 135

Methylene Chloride 10.0 9.71 ug/L 97 54 - 141

m-Xylene & p-Xylene 10.0 9.59 ug/L 96 65 - 135

o-Xylene 10.0 9.83 ug/L 98 65 - 135

Styrene 10.0 9.40 ug/L 94 65 - 135

Tetrachloroethene 10.0 9.21 ug/L 92 65 - 135

Toluene 10.0 9.45 ug/L 95 65 - 135

trans-1,2-Dichloroethene 10.0 9.48 ug/L 95 65 - 135

Trichloroethene 10.0 9.54 ug/L 95 65 - 135

Vinyl chloride 10.0 10.8 ug/L 108 40 - 137

Xylenes, Total 20.0 19.4 ug/L 97 65 - 135

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

101

LCS LCS

Qualifier Limits%Recovery

1034-Bromofluorobenzene (Surr) 78 - 120

95Dibromofluoromethane (Surr) 77 - 120

100Toluene-d8 (Surr) 80 - 125
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QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Matrix SpikeLab Sample ID: 280-84557-H-1 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331595

1,1,1-Trichloroethane ND 5.00 4.61 ug/L 92 65 - 135

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

1,1-Dichloroethane ND 5.00 4.45 ug/L 89 65 - 135

1,1-Dichloroethene ND 5.00 4.23 ug/L 85 65 - 136

1,2-Dichloroethane ND 5.00 4.79 ug/L 96 65 - 135

Methyl ethyl ketone (MEK) ND 20.0 21.9 ug/L 109 44 - 177

Acetone 35 B 20.0 50.4 ug/L 75 39 - 156

Benzene ND 5.00 4.51 ug/L 90 65 - 135

Chloroethane ND 5.00 4.84 ug/L 97 46 - 136

cis-1,2-Dichloroethene ND 5.00 4.81 ug/L 96 65 - 135

Ethylbenzene ND 5.00 4.48 ug/L 90 65 - 135

Methylene Chloride ND 5.00 4.70 ug/L 94 54 - 141

m-Xylene & p-Xylene ND 5.00 4.54 ug/L 91 65 - 135

o-Xylene ND 5.00 4.52 ug/L 90 65 - 135

Styrene ND 5.00 4.47 ug/L 89 65 - 135

Tetrachloroethene ND 5.00 4.28 ug/L 86 65 - 135

Toluene ND 5.00 4.61 ug/L 92 65 - 135

trans-1,2-Dichloroethene ND 5.00 4.56 ug/L 91 65 - 135

Trichloroethene ND 5.00 4.56 ug/L 91 65 - 135

Vinyl chloride ND 5.00 4.85 ug/L 97 40 - 137

Xylenes, Total ND 10.0 9.06 ug/L 91 65 - 135

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

104

MS MS

Qualifier Limits%Recovery

954-Bromofluorobenzene (Surr) 78 - 120

98Dibromofluoromethane (Surr) 77 - 120

102Toluene-d8 (Surr) 80 - 125

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 280-84557-H-1 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331595

1,1,1-Trichloroethane ND 5.00 4.71 ug/L 94 65 - 135 2 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

1,1-Dichloroethane ND 5.00 4.59 ug/L 92 65 - 135 3 21

1,1-Dichloroethene ND 5.00 4.34 ug/L 87 65 - 136 3 20

1,2-Dichloroethane ND 5.00 4.78 ug/L 96 65 - 135 0 20

Methyl ethyl ketone (MEK) ND 20.0 21.7 ug/L 109 44 - 177 1 32

Acetone 35 B 20.0 51.7 ug/L 82 39 - 156 3 23

Benzene ND 5.00 4.35 ug/L 87 65 - 135 4 20

Chloroethane ND 5.00 5.08 ug/L 102 46 - 136 5 25

cis-1,2-Dichloroethene ND 5.00 4.85 ug/L 97 65 - 135 1 20

Ethylbenzene ND 5.00 4.53 ug/L 91 65 - 135 1 20

Methylene Chloride ND 5.00 4.72 ug/L 94 54 - 141 0 26

m-Xylene & p-Xylene ND 5.00 4.37 ug/L 87 65 - 135 4 20

o-Xylene ND 5.00 4.63 ug/L 93 65 - 135 3 20

Styrene ND 5.00 4.51 ug/L 90 65 - 135 1 26

Tetrachloroethene ND 5.00 4.40 ug/L 88 65 - 135 3 20

Toluene ND 5.00 4.70 ug/L 94 65 - 135 2 20
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QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 280-84557-H-1 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331595

trans-1,2-Dichloroethene ND 5.00 4.57 ug/L 91 65 - 135 0 24

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Trichloroethene ND 5.00 4.66 ug/L 93 65 - 135 2 20

Vinyl chloride ND 5.00 5.21 ug/L 104 40 - 137 7 24

Xylenes, Total ND 10.0 9.00 ug/L 90 65 - 135 1 20

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

105

MSD MSD

Qualifier Limits%Recovery

1044-Bromofluorobenzene (Surr) 78 - 120

98Dibromofluoromethane (Surr) 77 - 120

104Toluene-d8 (Surr) 80 - 125

Client Sample ID: Method BlankLab Sample ID: MB 280-331791/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331791

RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/29/16 09:30 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.221.0 ug/L 06/29/16 09:30 11,1-Dichloroethane

ND 0.231.0 ug/L 06/29/16 09:30 11,1-Dichloroethene

ND 0.131.0 ug/L 06/29/16 09:30 11,2-Dichloroethane

ND 2.06.0 ug/L 06/29/16 09:30 1Methyl ethyl ketone (MEK)

ND 1.910 ug/L 06/29/16 09:30 1Acetone

ND 0.161.0 ug/L 06/29/16 09:30 1Benzene

ND 0.412.0 ug/L 06/29/16 09:30 1Chloroethane

ND 0.151.0 ug/L 06/29/16 09:30 1cis-1,2-Dichloroethene

ND 0.161.0 ug/L 06/29/16 09:30 1Ethylbenzene

ND 0.322.0 ug/L 06/29/16 09:30 1Methylene Chloride

ND 0.342.0 ug/L 06/29/16 09:30 1m-Xylene & p-Xylene

ND 0.191.0 ug/L 06/29/16 09:30 1o-Xylene

ND 0.171.0 ug/L 06/29/16 09:30 1Styrene

ND 0.201.0 ug/L 06/29/16 09:30 1Tetrachloroethene

ND 0.171.0 ug/L 06/29/16 09:30 1Toluene

ND 0.151.0 ug/L 06/29/16 09:30 1trans-1,2-Dichloroethene

ND 0.161.0 ug/L 06/29/16 09:30 1Trichloroethene

ND 0.101.0 ug/L 06/29/16 09:30 1Vinyl chloride

ND 0.192.0 ug/L 06/29/16 09:30 1Xylenes, Total

1,2-Dichloroethane-d4 (Surr) 101 70 - 127 06/29/16 09:30 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

102 06/29/16 09:30 14-Bromofluorobenzene (Surr) 78 - 120

101 06/29/16 09:30 1Dibromofluoromethane (Surr) 77 - 120

102 06/29/16 09:30 1Toluene-d8 (Surr) 80 - 125
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QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331791/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331791

1,1,1-Trichloroethane 5.00 5.42 ug/L 108 65 - 135

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,1-Dichloroethane 5.00 5.40 ug/L 108 65 - 135

1,1-Dichloroethene 5.00 5.60 ug/L 112 65 - 136

1,2-Dichloroethane 5.00 5.08 ug/L 102 65 - 135

Methyl ethyl ketone (MEK) 20.0 17.0 ug/L 85 44 - 177

Acetone 20.0 21.2 ug/L 106 39 - 156

Benzene 5.00 5.29 ug/L 106 65 - 135

Chloroethane 5.00 5.14 ug/L 103 46 - 136

cis-1,2-Dichloroethene 5.00 5.51 ug/L 110 65 - 135

Ethylbenzene 5.00 5.33 ug/L 107 65 - 135

Methylene Chloride 5.00 5.72 ug/L 114 54 - 141

m-Xylene & p-Xylene 5.00 5.37 ug/L 107 65 - 135

o-Xylene 5.00 5.23 ug/L 105 65 - 135

Styrene 5.00 5.00 ug/L 100 65 - 135

Tetrachloroethene 5.00 5.50 ug/L 110 65 - 135

Toluene 5.00 5.68 ug/L 114 65 - 135

trans-1,2-Dichloroethene 5.00 5.75 ug/L 115 65 - 135

Trichloroethene 5.00 5.60 ug/L 112 65 - 135

Vinyl chloride 5.00 5.32 ug/L 106 40 - 137

Xylenes, Total 10.0 10.6 ug/L 106 65 - 135

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

99

LCS LCS

Qualifier Limits%Recovery

984-Bromofluorobenzene (Surr) 78 - 120

97Dibromofluoromethane (Surr) 77 - 120

100Toluene-d8 (Surr) 80 - 125

Client Sample ID: Matrix SpikeLab Sample ID: 280-84934-B-1 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331791

1,1,1-Trichloroethane ND 5.00 5.45 ug/L 109 65 - 135

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

1,1-Dichloroethane ND 5.00 5.48 ug/L 110 65 - 135

1,1-Dichloroethene ND 5.00 5.24 ug/L 105 65 - 136

1,2-Dichloroethane ND 5.00 5.69 ug/L 114 65 - 135

Methyl ethyl ketone (MEK) ND 20.0 20.7 ug/L 103 44 - 177

Acetone ND 20.0 19.4 ug/L 97 39 - 156

Benzene ND 5.00 5.40 ug/L 108 65 - 135

Chloroethane ND 5.00 5.36 ug/L 107 46 - 136

cis-1,2-Dichloroethene ND 5.00 5.35 ug/L 107 65 - 135

Ethylbenzene ND 5.00 5.01 ug/L 100 65 - 135

Methylene Chloride ND 5.00 5.76 ug/L 115 54 - 141

m-Xylene & p-Xylene ND 5.00 5.05 ug/L 101 65 - 135

o-Xylene ND 5.00 5.07 ug/L 101 65 - 135

Styrene ND 5.00 4.59 ug/L 92 65 - 135

Tetrachloroethene 1.4 5.00 6.14 ug/L 95 65 - 135

Toluene ND 5.00 5.46 ug/L 109 65 - 135
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QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Matrix SpikeLab Sample ID: 280-84934-B-1 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331791

trans-1,2-Dichloroethene ND 5.00 5.50 ug/L 110 65 - 135

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Trichloroethene ND 5.00 5.29 ug/L 106 65 - 135

Vinyl chloride ND 5.00 4.97 ug/L 99 40 - 137

Xylenes, Total ND 10.0 10.1 ug/L 101 65 - 135

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

114

MS MS

Qualifier Limits%Recovery

1004-Bromofluorobenzene (Surr) 78 - 120

104Dibromofluoromethane (Surr) 77 - 120

106Toluene-d8 (Surr) 80 - 125

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 280-84934-B-1 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331791

1,1,1-Trichloroethane ND 5.00 5.41 ug/L 108 65 - 135 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

1,1-Dichloroethane ND 5.00 5.35 ug/L 107 65 - 135 3 21

1,1-Dichloroethene ND 5.00 5.20 ug/L 104 65 - 136 1 20

1,2-Dichloroethane ND 5.00 5.59 ug/L 112 65 - 135 2 20

Methyl ethyl ketone (MEK) ND 20.0 19.5 ug/L 98 44 - 177 6 32

Acetone ND 20.0 17.6 ug/L 88 39 - 156 10 23

Benzene ND 5.00 5.37 ug/L 107 65 - 135 1 20

Chloroethane ND 5.00 5.29 ug/L 106 46 - 136 1 25

cis-1,2-Dichloroethene ND 5.00 5.43 ug/L 109 65 - 135 2 20

Ethylbenzene ND 5.00 5.19 ug/L 104 65 - 135 4 20

Methylene Chloride ND 5.00 5.64 ug/L 113 54 - 141 2 26

m-Xylene & p-Xylene ND 5.00 5.23 ug/L 105 65 - 135 4 20

o-Xylene ND 5.00 5.12 ug/L 102 65 - 135 1 20

Styrene ND 5.00 4.53 ug/L 91 65 - 135 1 26

Tetrachloroethene 1.4 5.00 6.31 ug/L 99 65 - 135 3 20

Toluene ND 5.00 5.51 ug/L 110 65 - 135 1 20

trans-1,2-Dichloroethene ND 5.00 5.46 ug/L 109 65 - 135 1 24

Trichloroethene ND 5.00 5.29 ug/L 106 65 - 135 0 20

Vinyl chloride ND 5.00 5.07 ug/L 101 40 - 137 2 24

Xylenes, Total ND 10.0 10.4 ug/L 104 65 - 135 2 20

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

106

MSD MSD

Qualifier Limits%Recovery

1054-Bromofluorobenzene (Surr) 78 - 120

100Dibromofluoromethane (Surr) 77 - 120

102Toluene-d8 (Surr) 80 - 125
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QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: RSK-175 - Dissolved Gases (GC)

Client Sample ID: Method BlankLab Sample ID: MB 280-330971/7
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330971

RL MDL

Methane ND 5.0 0.22 ug/L 06/22/16 18:48 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.405.0 ug/L 06/22/16 18:48 1Ethene

ND 0.575.0 ug/L 06/22/16 18:48 1Ethane

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330971/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330971

Methane 146 163 ug/L 112 75 - 125

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Ethene 255 277 ug/L 109 75 - 125

Ethane 274 308 ug/L 112 75 - 125

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 280-330971/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330971

Methane 146 166 ug/L 113 75 - 125 1 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Ethene 255 279 ug/L 109 75 - 125 1 20

Ethane 274 314 ug/L 115 75 - 125 2 20

Client Sample ID: DuplicateLab Sample ID: 280-84495-H-3 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330971

Methane 260 250 ug/L 2 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Ethene 94 92.4 ug/L 2 20

Ethane ND ND ug/L NC 20

Client Sample ID: Method BlankLab Sample ID: MB 280-331097/7
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331097

RL MDL

Methane ND 5.0 0.22 ug/L 06/23/16 16:20 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.405.0 ug/L 06/23/16 16:20 1Ethene

ND 0.575.0 ug/L 06/23/16 16:20 1Ethane

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331097/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331097

Methane 146 171 ug/L 117 75 - 125

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Ethene 255 285 ug/L 112 75 - 125

Ethane 274 323 ug/L 118 75 - 125
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QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: RSK-175 - Dissolved Gases (GC) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 280-331097/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331097

Methane 146 178 ug/L 122 75 - 125 5 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Ethene 255 294 ug/L 115 75 - 125 3 20

Ethane 274 338 ug/L 123 75 - 125 4 20

Client Sample ID: ADDV-021Lab Sample ID: 280-84538-16 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331097

Methane 390 438 889 ug/L 114 52 - 145

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Ethene 37 766 857 ug/L 107 75 - 131

Ethane 23 821 973 ug/L 116 75 - 125

Client Sample ID: ADDV-021Lab Sample ID: 280-84538-16 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331097

Methane 390 438 915 ug/L 120 52 - 145 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Ethene 37 766 860 ug/L 107 75 - 131 0 20

Ethane 23 821 984 ug/L 117 75 - 125 1 20

Client Sample ID: DuplicateLab Sample ID: 280-84489-L-1 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331097

Methane 120 115 ug/L 0.4 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Ethene 18 18.3 ug/L 0 20

Ethane ND ND ug/L NC 20

Method: 300.0 - Anions, Ion Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 280-330046/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330046

RL MDL

Nitrate as N ND 0.50 0.042 mg/L 06/16/16 10:56 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330046/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330046

Nitrate as N 5.00 5.05 mg/L 101 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 300.0 - Anions, Ion Chromatography (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 280-330046/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330046

Nitrate as N 5.00 5.04 mg/L 101 90 - 110 0 10

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Lab Control SampleLab Sample ID: MRL 280-330046/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330046

Nitrate as N 0.200 0.212 J mg/L 106 50 - 150

Analyte

MRL MRL

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: ADDV-021Lab Sample ID: 280-84538-16 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330046

Nitrate as N ND 5.00 5.10 mg/L 102 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: ADDV-021Lab Sample ID: 280-84538-16 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330046

Nitrate as N ND 5.00 5.26 mg/L 105 80 - 120 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: ADDV-021Lab Sample ID: 280-84538-16 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330046

Nitrate as N ND ND mg/L NC 15

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 280-330047/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330047

RL MDL

Chloride ND 3.0 0.25 mg/L 06/16/16 10:56 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.235.0 mg/L 06/16/16 10:56 1Sulfate

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330047/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330047

Chloride 100 101 mg/L 101 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Sulfate 100 101 mg/L 101 90 - 110

TestAmerica Denver

Page 45 of 71 6/30/2016

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 300.0 - Anions, Ion Chromatography (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 280-330047/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330047

Chloride 100 101 mg/L 101 90 - 110 0 10

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Sulfate 100 101 mg/L 101 90 - 110 0 10

Client Sample ID: Lab Control SampleLab Sample ID: MRL 280-330047/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330047

Chloride 2.50 2.52 J mg/L 101 50 - 150

Analyte

MRL MRL

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Sulfate 2.50 2.55 J mg/L 102 50 - 150

Client Sample ID: ADDV-021Lab Sample ID: 280-84538-16 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330047

Chloride 150 25.0 176 4 mg/L 97 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Sulfate 110 25.0 134 4 mg/L 106 80 - 120

Client Sample ID: ADDV-021Lab Sample ID: 280-84538-16 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330047

Chloride 150 25.0 176 4 mg/L 98 80 - 120 0 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Sulfate 110 25.0 135 4 mg/L 108 80 - 120 1 20

Client Sample ID: ADDV-021Lab Sample ID: 280-84538-16 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330047

Chloride 150 151 mg/L 0.2 15

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Sulfate 110 110 mg/L 2 15

Client Sample ID: Method BlankLab Sample ID: MB 280-331166/13
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331166

RL MDL

Chloride ND 3.0 0.25 mg/L 06/24/16 12:17 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331166/11
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331166

Chloride 100 94.8 mg/L 95 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 300.0 - Anions, Ion Chromatography (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 280-331166/12
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331166

Chloride 100 94.9 mg/L 95 90 - 110 0 10

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Lab Control SampleLab Sample ID: MRL 280-331166/10
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331166

Chloride 2.50 2.36 J mg/L 95 50 - 150

Analyte

MRL MRL

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: ADDV-004Lab Sample ID: 280-84538-2 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331166

Chloride 7.8 25.0 29.4 mg/L 86 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: ADDV-004Lab Sample ID: 280-84538-2 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331166

Chloride 7.8 25.0 30.0 mg/L 89 80 - 120 2 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: ADDV-004Lab Sample ID: 280-84538-2 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331166

Chloride 7.8 7.83 mg/L 0 15

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 280-331436/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331436

RL MDL

Chloride ND 3.0 0.25 mg/L 06/27/16 12:10 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331436/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331436

Chloride 100 101 mg/L 101 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 280-331436/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331436

Chloride 100 101 mg/L 101 90 - 110 0 10

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD
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QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: Lab Control SampleLab Sample ID: MRL 280-331436/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331436

Chloride 2.50 2.48 J mg/L 99 50 - 150

Analyte

MRL MRL

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: ADDV-005Lab Sample ID: 280-84538-4 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331436

Chloride 4.8 25.0 30.6 mg/L 103 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: ADDV-005Lab Sample ID: 280-84538-4 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331436

Chloride 4.8 25.0 31.6 mg/L 107 80 - 120 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: ADDV-005Lab Sample ID: 280-84538-4 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331436

Chloride 4.8 4.75 mg/L 0.2 15

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 9060 - Organic Carbon, Total (TOC)

Client Sample ID: Method BlankLab Sample ID: MB 280-330441/35
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330441

RL MDL

Total Organic Carbon - Average ND 1.0 0.16 mg/L 06/17/16 23:43 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330441/34
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330441

Total Organic Carbon - Average 25.0 24.8 mg/L 99 88 - 112

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Matrix SpikeLab Sample ID: 280-84511-B-5 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330441

Total Organic Carbon - Average 3.3 25.0 27.5 mg/L 96 88 - 112

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 9060 - Organic Carbon, Total (TOC) (Continued)

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 280-84511-B-5 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330441

Total Organic Carbon - Average 3.3 25.0 28.0 mg/L 99 88 - 112 2 15

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 280-330835/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330835

RL MDL

Total Organic Carbon - Average ND 1.0 0.16 mg/L 06/21/16 15:42 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330835/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330835

Total Organic Carbon - Average 25.0 25.1 mg/L 100 88 - 112

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Matrix SpikeLab Sample ID: 680-126561-J-1 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330835

Total Organic Carbon - Average 6.1 25.0 31.1 mg/L 100 88 - 112

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 680-126561-J-1 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330835

Total Organic Carbon - Average 6.1 25.0 31.2 mg/L 100 88 - 112 0 15

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 280-331020/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331020

RL MDL

Total Organic Carbon - Average ND 1.0 0.16 mg/L 06/22/16 15:39 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331020/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331020

Total Organic Carbon - Average 25.0 24.6 mg/L 98 88 - 112

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: ADDV-021Lab Sample ID: 280-84538-16 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331020

Total Organic Carbon - Average 2.7 25.0 27.1 mg/L 98 88 - 112

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-021Lab Sample ID: 280-84538-16 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331020

Total Organic Carbon - Average 2.7 25.0 26.7 mg/L 96 88 - 112 1 15

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: SM 2320B - Alkalinity

Client Sample ID: Method BlankLab Sample ID: MB 280-330290/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330290

RL MDL

Alkalinity 2.44 J 5.0 1.1 mg/L 06/17/16 12:13 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330290/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330290

Alkalinity 200 197 mg/L 99 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: ADDV-001Lab Sample ID: 280-84538-14 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330290

Alkalinity 240 B 244 mg/L 0.5 10

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 280-330927/31
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330927

RL MDL

Alkalinity 1.78 J 5.0 1.1 mg/L 06/21/16 13:47 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: MB 280-330927/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330927

RL MDL

Alkalinity 2.75 J 5.0 1.1 mg/L 06/21/16 11:14 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330927/30
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330927

Alkalinity 200 195 mg/L 97 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: SM 2320B - Alkalinity (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330927/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330927

Alkalinity 200 199 mg/L 99 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: DuplicateLab Sample ID: 280-84629-A-11 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330927

Alkalinity ND ND mg/L NC 10

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: SM 4500 S2 F - Sulfide, Total

Client Sample ID: Method BlankLab Sample ID: MB 280-330284/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330284

RL MDL

Sulfide ND 1.0 0.50 mg/L 06/17/16 15:49 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: MB 280-330284/24
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330284

RL MDL

Sulfide ND 1.0 0.50 mg/L 06/17/16 15:49 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330284/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330284

Sulfide 26.5 27.0 mg/L 102 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330284/23
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330284

Sulfide 26.5 26.4 mg/L 100 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: ADDV-021Lab Sample ID: 280-84538-16 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330284

Sulfide ND 26.5 28.4 mg/L 107 90 - 110

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: SM 4500 S2 F - Sulfide, Total (Continued)

Client Sample ID: ADDV-021Lab Sample ID: 280-84538-16 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330284

Sulfide ND 26.5 27.8 mg/L 105 90 - 110 2 10

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: SM3500_FE_D - Ferrous Iron

Client Sample ID: Method BlankLab Sample ID: MB 280-330165/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330165

RL MDL

Ferrous Iron ND 0.20 0.021 mg/L 06/16/16 20:23 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330165/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330165

Ferrous Iron 2.00 2.10 mg/L 105 85 - 113

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: ADDV-021Lab Sample ID: 280-84538-16 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330165

Ferrous Iron 0.028 J HF 2.00 2.14 HF mg/L 105 85 - 113

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: ADDV-021Lab Sample ID: 280-84538-16 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330165

Ferrous Iron 0.028 J HF 2.00 2.17 HF mg/L 107 85 - 113 1 10

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: ADDV-021Lab Sample ID: 280-84538-16 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330165

Ferrous Iron 0.028 J HF 0.0285 J mg/L 0 10

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD
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QC Association Summary
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

GC/MS VOA

Analysis Batch: 331584

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8260B280-84538-1 ADDV-011 Total/NA

Water 8260B280-84538-1 - DL ADDV-011 Total/NA

Water 8260B280-84538-2 ADDV-004 Total/NA

Water 8260B280-84538-2 - DL ADDV-004 Total/NA

Water 8260B280-84538-3 ADDV-040 Total/NA

Water 8260B280-84538-3 - DL ADDV-040 Total/NA

Water 8260B280-84538-4 ADDV-005 Total/NA

Water 8260B280-84538-5 ADDV-002 Total/NA

Water 8260B280-84538-6 ADDV-042 Total/NA

Water 8260B280-84538-6 - DL ADDV-042 Total/NA

Water 8260B280-84538-7 ADDV-041 Total/NA

Water 8260B280-84538-7 - DL ADDV-041 Total/NA

Water 8260B280-84538-9 ADDV-007 Total/NA

Water 8260B280-84538-9 - DL ADDV-007 Total/NA

Water 8260B280-84538-16 ADDV-021 Total/NA

Water 8260B280-84538-16 - DL ADDV-021 Total/NA

Water 8260B280-84538-16 MS ADDV-021 Total/NA

Water 8260B280-84538-16 MSD ADDV-021 Total/NA

Water 8260BLCS 280-331584/4 Lab Control Sample Total/NA

Water 8260BMB 280-331584/6 Method Blank Total/NA

Analysis Batch: 331595

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8260B280-84538-10 ADDV-022 Total/NA

Water 8260B280-84538-11 ADDV-003 Total/NA

Water 8260B280-84538-11 - DL ADDV-003 Total/NA

Water 8260B280-84538-13 ADDV-009 Total/NA

Water 8260B280-84538-14 ADDV-001 Total/NA

Water 8260B280-84538-15 ADDV-020 Total/NA

Water 8260B280-84538-17 ADDV-019 Total/NA

Water 8260B280-84538-18 ADDV-018 Total/NA

Water 8260B280-84538-19 - DL ADDV-031 Total/NA

Water 8260B280-84557-H-1 MS Matrix Spike Total/NA

Water 8260B280-84557-H-1 MSD Matrix Spike Duplicate Total/NA

Water 8260BLCS 280-331595/4 Lab Control Sample Total/NA

Water 8260BMB 280-331595/6 Method Blank Total/NA

Analysis Batch: 331791

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8260B280-84538-10 - DL ADDV-022 Total/NA

Water 8260B280-84538-15 - DL ADDV-020 Total/NA

Water 8260B280-84538-17 - DL ADDV-019 Total/NA

Water 8260B280-84538-19 ADDV-031 Total/NA

Water 8260B280-84538-20 ADDV-048 Total/NA

Water 8260B280-84934-B-1 MS Matrix Spike Total/NA

Water 8260B280-84934-B-1 MSD Matrix Spike Duplicate Total/NA

Water 8260BLCS 280-331791/4 Lab Control Sample Total/NA

Water 8260BMB 280-331791/6 Method Blank Total/NA
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QC Association Summary
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

GC VOA

Analysis Batch: 330971

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water RSK-175280-84495-H-3 DU Duplicate Total/NA

Water RSK-175280-84538-13 ADDV-009 Total/NA

Water RSK-175280-84538-14 ADDV-001 Total/NA

Water RSK-175280-84538-15 ADDV-020 Total/NA

Water RSK-175280-84538-17 ADDV-019 Total/NA

Water RSK-175280-84538-18 ADDV-018 Total/NA

Water RSK-175280-84538-19 ADDV-031 Total/NA

Water RSK-175LCS 280-330971/5 Lab Control Sample Total/NA

Water RSK-175LCSD 280-330971/6 Lab Control Sample Dup Total/NA

Water RSK-175MB 280-330971/7 Method Blank Total/NA

Analysis Batch: 331097

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water RSK-175280-84489-L-1 DU Duplicate Total/NA

Water RSK-175280-84538-16 ADDV-021 Total/NA

Water RSK-175280-84538-16 MS ADDV-021 Total/NA

Water RSK-175280-84538-16 MSD ADDV-021 Total/NA

Water RSK-175LCS 280-331097/5 Lab Control Sample Total/NA

Water RSK-175LCSD 280-331097/6 Lab Control Sample Dup Total/NA

Water RSK-175MB 280-331097/7 Method Blank Total/NA

General Chemistry

Analysis Batch: 330046

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0280-84538-13 ADDV-009 Total/NA

Water 300.0280-84538-14 ADDV-001 Total/NA

Water 300.0280-84538-15 ADDV-020 Total/NA

Water 300.0280-84538-16 ADDV-021 Total/NA

Water 300.0280-84538-16 DU ADDV-021 Total/NA

Water 300.0280-84538-16 MS ADDV-021 Total/NA

Water 300.0280-84538-16 MSD ADDV-021 Total/NA

Water 300.0280-84538-17 ADDV-019 Total/NA

Water 300.0280-84538-18 ADDV-018 Total/NA

Water 300.0280-84538-19 ADDV-031 Total/NA

Water 300.0LCS 280-330046/4 Lab Control Sample Total/NA

Water 300.0LCSD 280-330046/5 Lab Control Sample Dup Total/NA

Water 300.0MB 280-330046/6 Method Blank Total/NA

Water 300.0MRL 280-330046/3 Lab Control Sample Total/NA

Analysis Batch: 330047

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0280-84538-13 ADDV-009 Total/NA

Water 300.0280-84538-14 ADDV-001 Total/NA

Water 300.0280-84538-15 ADDV-020 Total/NA

Water 300.0280-84538-15 ADDV-020 Total/NA

Water 300.0280-84538-16 ADDV-021 Total/NA

Water 300.0280-84538-16 DU ADDV-021 Total/NA

Water 300.0280-84538-16 MS ADDV-021 Total/NA

Water 300.0280-84538-16 MSD ADDV-021 Total/NA
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QC Association Summary
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

General Chemistry (Continued)

Analysis Batch: 330047 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0280-84538-17 ADDV-019 Total/NA

Water 300.0280-84538-17 ADDV-019 Total/NA

Water 300.0280-84538-18 ADDV-018 Total/NA

Water 300.0280-84538-19 ADDV-031 Total/NA

Water 300.0280-84538-19 ADDV-031 Total/NA

Water 300.0LCS 280-330047/4 Lab Control Sample Total/NA

Water 300.0LCSD 280-330047/5 Lab Control Sample Dup Total/NA

Water 300.0MB 280-330047/6 Method Blank Total/NA

Water 300.0MRL 280-330047/3 Lab Control Sample Total/NA

Analysis Batch: 330165

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM3500_FE_D280-84538-13 ADDV-009 Total/NA

Water SM3500_FE_D280-84538-14 ADDV-001 Total/NA

Water SM3500_FE_D280-84538-15 ADDV-020 Total/NA

Water SM3500_FE_D280-84538-16 ADDV-021 Total/NA

Water SM3500_FE_D280-84538-16 DU ADDV-021 Total/NA

Water SM3500_FE_D280-84538-16 MS ADDV-021 Total/NA

Water SM3500_FE_D280-84538-16 MSD ADDV-021 Total/NA

Water SM3500_FE_D280-84538-17 ADDV-019 Total/NA

Water SM3500_FE_D280-84538-18 ADDV-018 Total/NA

Water SM3500_FE_D280-84538-19 ADDV-031 Total/NA

Water SM3500_FE_DLCS 280-330165/3 Lab Control Sample Total/NA

Water SM3500_FE_DMB 280-330165/4 Method Blank Total/NA

Analysis Batch: 330284

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 4500 S2 F280-84538-13 ADDV-009 Total/NA

Water SM 4500 S2 F280-84538-14 ADDV-001 Total/NA

Water SM 4500 S2 F280-84538-15 ADDV-020 Total/NA

Water SM 4500 S2 F280-84538-16 ADDV-021 Total/NA

Water SM 4500 S2 F280-84538-16 MS ADDV-021 Total/NA

Water SM 4500 S2 F280-84538-16 MSD ADDV-021 Total/NA

Water SM 4500 S2 F280-84538-17 ADDV-019 Total/NA

Water SM 4500 S2 F280-84538-18 ADDV-018 Total/NA

Water SM 4500 S2 F280-84538-19 ADDV-031 Total/NA

Water SM 4500 S2 FLCS 280-330284/1 Lab Control Sample Total/NA

Water SM 4500 S2 FLCS 280-330284/23 Lab Control Sample Total/NA

Water SM 4500 S2 FMB 280-330284/2 Method Blank Total/NA

Water SM 4500 S2 FMB 280-330284/24 Method Blank Total/NA

Analysis Batch: 330290

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2320B280-84538-14 ADDV-001 Total/NA

Water SM 2320B280-84538-14 DU ADDV-001 Total/NA

Water SM 2320B280-84538-15 ADDV-020 Total/NA

Water SM 2320B280-84538-16 ADDV-021 Total/NA

Water SM 2320B280-84538-17 ADDV-019 Total/NA

Water SM 2320B280-84538-18 ADDV-018 Total/NA

Water SM 2320B280-84538-19 ADDV-031 Total/NA

Water SM 2320BLCS 280-330290/4 Lab Control Sample Total/NA
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QC Association Summary
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

General Chemistry (Continued)

Analysis Batch: 330290 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2320BMB 280-330290/5 Method Blank Total/NA

Analysis Batch: 330441

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9060280-84511-B-5 MS Matrix Spike Total/NA

Water 9060280-84511-B-5 MSD Matrix Spike Duplicate Total/NA

Water 9060280-84538-1 ADDV-011 Total/NA

Water 9060280-84538-2 ADDV-004 Total/NA

Water 9060280-84538-3 ADDV-040 Total/NA

Water 9060280-84538-4 ADDV-005 Total/NA

Water 9060LCS 280-330441/34 Lab Control Sample Total/NA

Water 9060MB 280-330441/35 Method Blank Total/NA

Analysis Batch: 330835

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9060280-84538-5 ADDV-002 Total/NA

Water 9060280-84538-6 ADDV-042 Total/NA

Water 9060280-84538-7 ADDV-041 Total/NA

Water 9060280-84538-9 ADDV-007 Total/NA

Water 9060680-126561-J-1 MS Matrix Spike Total/NA

Water 9060680-126561-J-1 MSD Matrix Spike Duplicate Total/NA

Water 9060LCS 280-330835/3 Lab Control Sample Total/NA

Water 9060MB 280-330835/4 Method Blank Total/NA

Analysis Batch: 330927

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2320B280-84538-13 ADDV-009 Total/NA

Water SM 2320B280-84629-A-11 DU Duplicate Total/NA

Water SM 2320BLCS 280-330927/30 Lab Control Sample Total/NA

Water SM 2320BLCS 280-330927/4 Lab Control Sample Total/NA

Water SM 2320BMB 280-330927/31 Method Blank Total/NA

Water SM 2320BMB 280-330927/5 Method Blank Total/NA

Analysis Batch: 331020

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9060280-84538-10 ADDV-022 Total/NA

Water 9060280-84538-11 ADDV-003 Total/NA

Water 9060280-84538-13 ADDV-009 Total/NA

Water 9060280-84538-14 ADDV-001 Total/NA

Water 9060280-84538-15 ADDV-020 Total/NA

Water 9060280-84538-16 ADDV-021 Total/NA

Water 9060280-84538-16 MS ADDV-021 Total/NA

Water 9060280-84538-16 MSD ADDV-021 Total/NA

Water 9060280-84538-17 ADDV-019 Total/NA

Water 9060280-84538-18 ADDV-018 Total/NA

Water 9060280-84538-19 ADDV-031 Total/NA

Water 9060LCS 280-331020/3 Lab Control Sample Total/NA

Water 9060MB 280-331020/4 Method Blank Total/NA
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QC Association Summary
TestAmerica Job ID: 280-84538-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

General Chemistry (Continued)

Analysis Batch: 331166

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0280-84538-1 ADDV-011 Total/NA

Water 300.0280-84538-2 ADDV-004 Total/NA

Water 300.0280-84538-2 DU ADDV-004 Total/NA

Water 300.0280-84538-2 MS ADDV-004 Total/NA

Water 300.0280-84538-2 MSD ADDV-004 Total/NA

Water 300.0280-84538-3 ADDV-040 Total/NA

Water 300.0280-84538-6 ADDV-042 Total/NA

Water 300.0280-84538-7 ADDV-041 Total/NA

Water 300.0280-84538-8 ADDV-013 Total/NA

Water 300.0280-84538-9 ADDV-007 Total/NA

Water 300.0280-84538-10 ADDV-022 Total/NA

Water 300.0280-84538-11 ADDV-003 Total/NA

Water 300.0LCS 280-331166/11 Lab Control Sample Total/NA

Water 300.0LCSD 280-331166/12 Lab Control Sample Dup Total/NA

Water 300.0MB 280-331166/13 Method Blank Total/NA

Water 300.0MRL 280-331166/10 Lab Control Sample Total/NA

Analysis Batch: 331436

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0280-84538-4 ADDV-005 Total/NA

Water 300.0280-84538-4 DU ADDV-005 Total/NA

Water 300.0280-84538-4 MS ADDV-005 Total/NA

Water 300.0280-84538-4 MSD ADDV-005 Total/NA

Water 300.0280-84538-5 ADDV-002 Total/NA

Water 300.0280-84538-12 ADDV-012 Total/NA

Water 300.0LCS 280-331436/4 Lab Control Sample Total/NA

Water 300.0LCSD 280-331436/5 Lab Control Sample Dup Total/NA

Water 300.0MB 280-331436/6 Method Blank Total/NA

Water 300.0MRL 280-331436/3 Lab Control Sample Total/NA
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Lab Chronicle
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84538-1
Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-011 Lab Sample ID: 280-84538-1
Matrix: WaterDate Collected: 06/15/16 11:45

Date Received: 06/16/16 09:50

Analysis 8260B MRM06/28/16 12:21200 TAL DEN331584

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 2000 331584 06/28/16 12:44 MRM TAL DENTotal/NA 20 mL 20 mL

Analysis 300.0 1 331166 06/24/16 18:05 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/18/16 06:13 CCJ TAL DENTotal/NA   

Client Sample ID: ADDV-004 Lab Sample ID: 280-84538-2
Matrix: WaterDate Collected: 06/15/16 12:20

Date Received: 06/16/16 09:50

Analysis 8260B MRM06/28/16 13:081 TAL DEN331584

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 4 331584 06/28/16 13:31 MRM TAL DENTotal/NA 20 mL 20 mL

Analysis 300.0 1 331166 06/24/16 18:25 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/18/16 06:28 CCJ TAL DENTotal/NA   

Client Sample ID: ADDV-040 Lab Sample ID: 280-84538-3
Matrix: WaterDate Collected: 06/15/16 12:25

Date Received: 06/16/16 09:50

Analysis 8260B MRM06/28/16 13:5520 TAL DEN331584

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 200 331584 06/28/16 14:18 MRM TAL DENTotal/NA 20 mL 20 mL

Analysis 300.0 1 331166 06/24/16 19:45 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/18/16 07:12 CCJ TAL DENTotal/NA   

Client Sample ID: ADDV-005 Lab Sample ID: 280-84538-4
Matrix: WaterDate Collected: 06/15/16 12:45

Date Received: 06/16/16 09:50

Analysis 8260B MRM06/28/16 14:421 TAL DEN331584

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 300.0 1 331436 06/27/16 18:46 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330441 06/18/16 07:27 CCJ TAL DENTotal/NA   

Client Sample ID: ADDV-002 Lab Sample ID: 280-84538-5
Matrix: WaterDate Collected: 06/15/16 15:00

Date Received: 06/16/16 09:50

Analysis 8260B MRM06/28/16 15:051 TAL DEN331584

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 300.0 1 331436 06/27/16 19:57 AFB TAL DENTotal/NA 5 mL 5 mL
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Lab Chronicle
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84538-1
Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-002 Lab Sample ID: 280-84538-5
Matrix: WaterDate Collected: 06/15/16 15:00

Date Received: 06/16/16 09:50

Analysis 9060 CCJ06/21/16 16:111 TAL DEN330835

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA   

Client Sample ID: ADDV-042 Lab Sample ID: 280-84538-6
Matrix: WaterDate Collected: 06/15/16 13:10

Date Received: 06/16/16 09:50

Analysis 8260B MRM06/28/16 15:291000 TAL DEN331584

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 10000 331584 06/28/16 15:52 MRM TAL DENTotal/NA 20 mL 20 mL

Analysis 300.0 1 331166 06/24/16 21:24 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330835 06/21/16 16:25 CCJ TAL DENTotal/NA   

Client Sample ID: ADDV-041 Lab Sample ID: 280-84538-7
Matrix: WaterDate Collected: 06/15/16 12:55

Date Received: 06/16/16 09:50

Analysis 8260B MRM06/28/16 16:161000 TAL DEN331584

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 10000 331584 06/28/16 16:40 MRM TAL DENTotal/NA 20 mL 20 mL

Analysis 300.0 1 331166 06/24/16 22:04 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330835 06/21/16 16:40 CCJ TAL DENTotal/NA   

Client Sample ID: ADDV-013 Lab Sample ID: 280-84538-8
Matrix: WaterDate Collected: 06/15/16 16:05

Date Received: 06/16/16 09:50

Analysis 300.0 AFB06/24/16 23:0410 TAL DEN331166

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5 mL 5 mL

Client Sample ID: ADDV-007 Lab Sample ID: 280-84538-9
Matrix: WaterDate Collected: 06/15/16 16:15

Date Received: 06/16/16 09:50

Analysis 8260B MRM06/28/16 17:0320 TAL DEN331584

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 200 331584 06/28/16 17:27 MRM TAL DENTotal/NA 20 mL 20 mL

Analysis 300.0 1 331166 06/24/16 23:24 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 330835 06/21/16 16:54 CCJ TAL DENTotal/NA   
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Lab Chronicle
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84538-1
Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-022 Lab Sample ID: 280-84538-10
Matrix: WaterDate Collected: 06/15/16 15:05

Date Received: 06/16/16 09:50

Analysis 8260B DPI06/28/16 14:19100 TAL DEN331595

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 4000 331791 06/29/16 10:58 DPI TAL DENTotal/NA 20 mL 20 mL

Analysis 300.0 10 331166 06/25/16 00:03 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331020 06/22/16 16:08 CCJ TAL DENTotal/NA   

Client Sample ID: ADDV-003 Lab Sample ID: 280-84538-11
Matrix: WaterDate Collected: 06/15/16 16:45

Date Received: 06/16/16 09:50

Analysis 8260B DPI06/28/16 15:0410 TAL DEN331595

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 100 331595 06/28/16 15:26 DPI TAL DENTotal/NA 20 mL 20 mL

Analysis 300.0 1 331166 06/25/16 00:23 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331020 06/22/16 16:25 CCJ TAL DENTotal/NA   

Client Sample ID: ADDV-012 Lab Sample ID: 280-84538-12
Matrix: WaterDate Collected: 06/15/16 16:50

Date Received: 06/16/16 09:50

Analysis 300.0 AFB06/27/16 20:1550 TAL DEN331436

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5 mL 5 mL

Client Sample ID: ADDV-009 Lab Sample ID: 280-84538-13
Matrix: WaterDate Collected: 06/15/16 10:00

Date Received: 06/16/16 09:50

Analysis 8260B DPI06/28/16 15:491 TAL DEN331595

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis RSK-175 1 330971 06/22/16 19:10 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 330046 06/16/16 18:40 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 330047 06/16/16 18:40 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331020 06/22/16 16:44 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330927 06/21/16 12:31 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL
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Lab Chronicle
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84538-1
Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-001 Lab Sample ID: 280-84538-14
Matrix: WaterDate Collected: 06/15/16 09:56

Date Received: 06/16/16 09:50

Analysis 8260B DPI06/28/16 16:111 TAL DEN331595

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis RSK-175 1 330971 06/22/16 19:27 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 330046 06/16/16 18:58 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 330047 06/16/16 18:58 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331020 06/22/16 17:01 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330290 06/17/16 12:24 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL

Client Sample ID: ADDV-020 Lab Sample ID: 280-84538-15
Matrix: WaterDate Collected: 06/15/16 10:50

Date Received: 06/16/16 09:50

Analysis 8260B DPI06/28/16 16:33100 TAL DEN331595

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 4000 331791 06/29/16 11:20 DPI TAL DENTotal/NA 20 mL 20 mL

Analysis RSK-175 18 330971 06/22/16 22:51 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 330046 06/16/16 19:16 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 330047 06/16/16 19:16 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 5 330047 06/16/16 22:16 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331020 06/22/16 17:15 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330290 06/17/16 12:36 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL

Client Sample ID: ADDV-021 Lab Sample ID: 280-84538-16
Matrix: WaterDate Collected: 06/15/16 09:30

Date Received: 06/16/16 09:50

Analysis 8260B MRM06/28/16 08:274 TAL DEN331584

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 40 331584 06/28/16 09:37 MRM TAL DENTotal/NA 20 mL 20 mL

Analysis RSK-175 3 331097 06/23/16 18:14 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 330046 06/16/16 19:34 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 330047 06/16/16 19:34 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331020 06/22/16 17:36 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330290 06/17/16 12:43 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL
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Lab Chronicle
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84538-1
Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-019 Lab Sample ID: 280-84538-17
Matrix: WaterDate Collected: 06/15/16 10:45

Date Received: 06/16/16 09:50

Analysis 8260B DPI06/28/16 17:18100 TAL DEN331595

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 4000 331791 06/29/16 11:42 DPI TAL DENTotal/NA 20 mL 20 mL

Analysis RSK-175 18 330971 06/22/16 23:01 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 330046 06/16/16 21:20 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 330047 06/16/16 21:20 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 5 330047 06/16/16 22:34 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331020 06/22/16 18:20 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330290 06/17/16 12:49 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL

Client Sample ID: ADDV-018 Lab Sample ID: 280-84538-18
Matrix: WaterDate Collected: 06/15/16 11:05

Date Received: 06/16/16 09:50

Analysis 8260B DPI06/28/16 18:021 TAL DEN331595

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis RSK-175 3 330971 06/22/16 22:41 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 330046 06/16/16 21:38 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 330047 06/16/16 21:38 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331020 06/22/16 19:05 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330290 06/17/16 12:56 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL

Client Sample ID: ADDV-031 Lab Sample ID: 280-84538-19
Matrix: WaterDate Collected: 06/15/16 09:27

Date Received: 06/16/16 09:50

Analysis 8260B DPI06/28/16 18:47100DL TAL DEN331595

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B 20 331791 06/29/16 12:04 DPI TAL DENTotal/NA 20 mL 20 mL

Analysis RSK-175 36 330971 06/22/16 23:12 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 330046 06/16/16 21:56 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 330047 06/16/16 21:56 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 5 330047 06/16/16 23:10 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331020 06/22/16 19:21 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 330290 06/17/16 13:03 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 5 330165 06/16/16 21:18 NAP TAL DENTotal/NA 10 mL 10 mL
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Lab Chronicle
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84538-1
Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-048 Lab Sample ID: 280-84538-20
Matrix: WaterDate Collected: 06/15/16 12:00

Date Received: 06/16/16 09:50

Analysis 8260B DPI06/29/16 12:261 TAL DEN331791

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Laboratory References:

TAL DEN = TestAmerica Denver, 4955 Yarrow Street, Arvada, CO 80002, TEL (303)736-0100
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Certification Summary
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84538-1
Project/Site: THAN Davenport, IA - June 2016

Laboratory: TestAmerica Denver
Unless otherwise noted, all analytes for this laboratory were covered under each certification below.

Authority Program EPA Region Certification ID Expiration Date

Florida E876674NELAP 06-30-16

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but are not certified under this certification:

9060 Water Total Organic Carbon - Average

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but certification is not offered by the governing authority:

300.0 Water Chloride

300.0 Water Nitrate as N

300.0 Water Sulfate

Iowa State Program 7 370 11-30-16

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but certification is not offered by the governing authority:

300.0 Water Chloride

300.0 Water Nitrate as N

300.0 Water Sulfate

8260B Water 1,1,1-Trichloroethane

8260B Water 1,1-Dichloroethane

8260B Water 1,1-Dichloroethene

8260B Water 1,2-Dichloroethane

8260B Water Acetone

8260B Water Benzene

8260B Water Chloroethane

8260B Water cis-1,2-Dichloroethene

8260B Water Ethylbenzene

8260B Water Methyl ethyl ketone (MEK)

8260B Water Methylene Chloride

8260B Water m-Xylene & p-Xylene

8260B Water o-Xylene

8260B Water Styrene

8260B Water Tetrachloroethene

8260B Water Toluene

8260B Water trans-1,2-Dichloroethene

8260B Water Trichloroethene

8260B Water Vinyl chloride

8260B Water Xylenes, Total

9060 Water Total Organic Carbon - Average

RSK-175 Water Ethane

RSK-175 Water Ethene

RSK-175 Water Methane

SM3500_FE_D Water Ferrous Iron

Oregon NELAP 10 4025 01-09-17

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but are not certified under this certification:

9060 Water Total Organic Carbon - Average

SM3500_FE_D Water Ferrous Iron

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but certification is not offered by the governing authority:
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Certification Summary
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84538-1
Project/Site: THAN Davenport, IA - June 2016

Laboratory: TestAmerica Denver (Continued)
Unless otherwise noted, all analytes for this laboratory were covered under each certification below.

Authority Program EPA Region Certification ID Expiration Date

Oregon 402510NELAP 01-09-17

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but certification is not offered by the governing authority:

300.0 Water Chloride

300.0 Water Nitrate as N

300.0 Water Sulfate
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Login Sample Receipt Checklist

Client: CH2M Hill, Inc. Job Number: 280-84538-1

Login Number: 84538

Question Answer Comment

Creator: Pottruff, Reed W

List Source: TestAmerica Denver

List Number: 1

N/ARadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

FalseThere are no discrepancies between the containers received and the COC. Refer to Job Narrative for details.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

FalseSample bottles are completely filled. Refer to Job Narrative for details.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Denver
4955 Yarrow Street
Arvada, CO 80002
Tel: (303)736-0100

TestAmerica Job ID: 280-84597-1
Client Project/Site: THAN Davenport, IA - June 2016

For:
CH2M Hill, Inc.
2020 SW 4th Ave
Suite 300
Portland, Oregon 97201

Attn: Ms. Shannon Olson

Authorized for release by:
6/30/2016 6:48:11 PM

Jamie Ide, Project Manager I
(303)736-0126
jamie.ide@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
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Definitions/Glossary
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Qualifiers

GC/MS VOA

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

E Result exceeded calibration range.

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not 

applicable.

GC VOA

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

General Chemistry

Qualifier Description

HF Field parameter with a holding time of 15 minutes. Test performed by laboratory at client's request.

Qualifier

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

F1 MS and/or MSD Recovery is outside acceptance limits.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Denver
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Case Narrative
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84597-1
Project/Site: THAN Davenport, IA - June 2016

Job ID: 280-84597-1

Laboratory: TestAmerica Denver

Narrative

CASE NARRATIVE
Client: CH2M Hill, Inc.

Project: THAN Davenport, IA - June 2016

Report Number: 280-84597-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

RECEIPT
The samples were received on 6/17/2016 10:00 AM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperatures of the 2 coolers at receipt time were 2.8º C and 5.8º C.

VOLATILE ORGANIC COMPOUNDS (GC-MS)
Samples ADDV-038 (280-84597-2)[10X], ADDV-037 (280-84597-4)[5X], ADDV-037 (280-84597-4)[50X], ADDV-036 (280-84597-7)[200X], 
ADDV-036 (280-84597-7)[2000X], ADDV-035 (280-84597-8)[400X], ADDV-035 (280-84597-8)[4000X], ADDV-014 (280-84597-11)[5X], 

ADDV-014 (280-84597-11)[50X], ADDV-015 (280-84597-12)[10X] and ADDV-015 (280-84597-12)[100X] required dilution prior to analysis.  
The reporting limits have been adjusted accordingly.

The MS/MSD performed on sample ADDV-038 (280-84597-2) exhibited spike recoveries outside QC control limits for 

1,1,1-Trichloroethane, 1,1-Dichloroethane, cis-1,2-Dichloroethene and Vinyl chloride. The associated LCS was in control and 
demonstrates that operating procedures were in control. No further action was required.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

DISSOLVED GASES

Analytes Acetylene/Ethane co-elute on one of the columns used for this analysis. As a result, there are no results reported for the 
%Difference in the concentration on the Form X.

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ALKALINITY

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ANIONS (48 HOURS)
No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

ANIONS (28 DAYS)
Samples ADDV-043 (280-84597-5)[50X] and ADDV-035 (280-84597-8)[5X] required dilution prior to analysis due to the nature of the 

sample matrix. It was noted that the sample was dark purple in color. The reporting limits have been adjusted accordingly.

The MS/MSD performed on sample ADDV-038 (280-84597-2) exhibited spike recoveries outside QC control limits for Chloride. The 

associated LCS/LCSD was in control and demonstrates that operating procedures were in control. No further action was required.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

FERROUS IRON

TestAmerica Denver
Page 4 of 47 6/30/2016
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Case Narrative
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84597-1
Project/Site: THAN Davenport, IA - June 2016

Job ID: 280-84597-1 (Continued)

Laboratory: TestAmerica Denver (Continued)

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TOTAL ORGANIC CARBON

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

SULFIDE

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Detection Summary
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-049 Lab Sample ID: 280-84597-1

Acetone

RL

10 ug/L

MDL

1.9

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J2.8 8260B

Client Sample ID: ADDV-038 Lab Sample ID: 280-84597-2

1,1,1-Trichloroethane

RL

1.0 ug/L

MDL

0.16

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA135 8260B

1,1-Dichloroethane 1.0 ug/L0.22 Total/NA1180 E 8260B

1,2-Dichloroethane 1.0 ug/L0.13 Total/NA11.2 8260B

Acetone 10 ug/L1.9 Total/NA17.4 J 8260B

Benzene 1.0 ug/L0.16 Total/NA11.1 8260B

Chloroethane 2.0 ug/L0.41 Total/NA115 8260B

cis-1,2-Dichloroethene 1.0 ug/L0.15 Total/NA1100 E 8260B

Ethylbenzene 1.0 ug/L0.16 Total/NA18.2 8260B

m-Xylene & p-Xylene 2.0 ug/L0.34 Total/NA111 8260B

o-Xylene 1.0 ug/L0.19 Total/NA11.8 8260B

Tetrachloroethene 1.0 ug/L0.20 Total/NA10.42 J 8260B

Toluene 1.0 ug/L0.17 Total/NA11.4 8260B

trans-1,2-Dichloroethene 1.0 ug/L0.15 Total/NA11.1 8260B

Trichloroethene 1.0 ug/L0.16 Total/NA11.3 8260B

Vinyl chloride 1.0 ug/L0.10 Total/NA1170 E 8260B

Xylenes, Total 2.0 ug/L0.19 Total/NA113 8260B

1,1-Dichloroethane - DL 10 ug/L2.2 Total/NA10220 8260B

cis-1,2-Dichloroethene - DL 10 ug/L1.5 Total/NA10110 8260B

Vinyl chloride - DL 10 ug/L1.0 Total/NA10200 8260B

Chloride 3.0 mg/L0.25 Total/NA180 F1 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA114 9060

Client Sample ID: ADDV-039 Lab Sample ID: 280-84597-3

1,1-Dichloroethane

RL

1.0 ug/L

MDL

0.22

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA13.2 8260B

1,2-Dichloroethane 1.0 ug/L0.13 Total/NA11.7 8260B

Acetone 10 ug/L1.9 Total/NA13.8 J 8260B

Benzene 1.0 ug/L0.16 Total/NA11.0 8260B

Chloroethane 2.0 ug/L0.41 Total/NA119 8260B

cis-1,2-Dichloroethene 1.0 ug/L0.15 Total/NA12.8 8260B

trans-1,2-Dichloroethene 1.0 ug/L0.15 Total/NA10.15 J 8260B

Vinyl chloride 1.0 ug/L0.10 Total/NA15.2 8260B

Chloride 3.0 mg/L0.25 Total/NA137 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA14.2 9060

Client Sample ID: ADDV-037 Lab Sample ID: 280-84597-4

1,1,1-Trichloroethane

RL

5.0 ug/L

MDL

0.80

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA5E1200 8260B

1,1-Dichloroethane 5.0 ug/L1.1 Total/NA5120 8260B

1,1-Dichloroethene 5.0 ug/L1.2 Total/NA577 8260B

cis-1,2-Dichloroethene 5.0 ug/L0.75 Total/NA5540 E 8260B

Methylene Chloride 10 ug/L1.6 Total/NA51.7 J 8260B

Tetrachloroethene 5.0 ug/L1.0 Total/NA52.7 J 8260B

TestAmerica Denver

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-037 (Continued) Lab Sample ID: 280-84597-4

trans-1,2-Dichloroethene

RL

5.0 ug/L

MDL

0.75

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA5J2.5 8260B

Trichloroethene 5.0 ug/L0.80 Total/NA52.0 J 8260B

Vinyl chloride 5.0 ug/L0.50 Total/NA569 8260B

1,1,1-Trichloroethane - DL 50 ug/L8.0 Total/NA501600 8260B

cis-1,2-Dichloroethene - DL 50 ug/L7.5 Total/NA50580 8260B

Chloride 3.0 mg/L0.25 Total/NA19.4 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA14.0 9060

Client Sample ID: ADDV-043 Lab Sample ID: 280-84597-5

Chloride

RL

150 mg/L

MDL

13

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA50J95 300.0

Client Sample ID: ADDV-045 Lab Sample ID: 280-84597-6

Acetone

RL

10 ug/L

MDL

1.9

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J4.7 8260B

Methane 5.0 ug/L0.22 Total/NA10.27 J RSK-175

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA10.32 J 9060

Client Sample ID: ADDV-036 Lab Sample ID: 280-84597-7

1,1,1-Trichloroethane

RL

200 ug/L

MDL

32

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA2003200 8260B

1,1-Dichloroethane 200 ug/L44 Total/NA2001200 8260B

1,1-Dichloroethene 200 ug/L46 Total/NA200310 8260B

cis-1,2-Dichloroethene 200 ug/L30 Total/NA20046000 E 8260B

Methylene Chloride 400 ug/L64 Total/NA200110 J 8260B

Tetrachloroethene 200 ug/L40 Total/NA200710 8260B

trans-1,2-Dichloroethene 200 ug/L30 Total/NA20075 J 8260B

Trichloroethene 200 ug/L32 Total/NA2001100 8260B

Vinyl chloride 200 ug/L20 Total/NA2002000 8260B

cis-1,2-Dichloroethene - DL 2000 ug/L300 Total/NA200049000 8260B

Chloride 3.0 mg/L0.25 Total/NA1180 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA17.4 9060

Client Sample ID: ADDV-035 Lab Sample ID: 280-84597-8

1,1,1-Trichloroethane

RL

400 ug/L

MDL

64

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA4006600 8260B

1,1-Dichloroethane 400 ug/L88 Total/NA4001800 8260B

1,1-Dichloroethene 400 ug/L92 Total/NA400740 8260B

cis-1,2-Dichloroethene 400 ug/L60 Total/NA400160000 E 8260B

Ethylbenzene 400 ug/L64 Total/NA4001600 8260B

m-Xylene & p-Xylene 800 ug/L140 Total/NA40010000 8260B

o-Xylene 400 ug/L76 Total/NA4001100 8260B

Toluene 400 ug/L68 Total/NA4004300 8260B

trans-1,2-Dichloroethene 400 ug/L60 Total/NA400150 J 8260B

Trichloroethene 400 ug/L64 Total/NA400110 J 8260B

Vinyl chloride 400 ug/L40 Total/NA40019000 8260B

TestAmerica Denver

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-035 (Continued) Lab Sample ID: 280-84597-8

Xylenes, Total

RL

800 ug/L

MDL

76

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA40011000 8260B

cis-1,2-Dichloroethene - DL 4000 ug/L600 Total/NA4000210000 8260B

Chloride 15 mg/L1.3 Total/NA5310 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA128 9060

Client Sample ID: ADDV-044 Lab Sample ID: 280-84597-9

Acetone

RL

10 ug/L

MDL

1.9

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J8.1 8260B

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA10.24 J 9060

Client Sample ID: ADDV-050 Lab Sample ID: 280-84597-10

Acetone

RL

10 ug/L

MDL

1.9

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J3.0 8260B

Client Sample ID: ADDV-014 Lab Sample ID: 280-84597-11

1,1,1-Trichloroethane

RL

5.0 ug/L

MDL

0.80

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA524 8260B

1,1-Dichloroethane 5.0 ug/L1.1 Total/NA5260 8260B

1,1-Dichloroethene 5.0 ug/L1.2 Total/NA55.0 8260B

Benzene 5.0 ug/L0.80 Total/NA522 8260B

Chloroethane 10 ug/L2.1 Total/NA5220 8260B

cis-1,2-Dichloroethene 5.0 ug/L0.75 Total/NA51300 E 8260B

Ethylbenzene 5.0 ug/L0.80 Total/NA5270 8260B

Methylene Chloride 10 ug/L1.6 Total/NA53.6 J 8260B

m-Xylene & p-Xylene 10 ug/L1.7 Total/NA5270 8260B

o-Xylene 5.0 ug/L0.95 Total/NA5120 8260B

Toluene 5.0 ug/L0.85 Total/NA5540 E 8260B

trans-1,2-Dichloroethene 5.0 ug/L0.75 Total/NA57.0 8260B

Vinyl chloride 5.0 ug/L0.50 Total/NA51200 E 8260B

Xylenes, Total 10 ug/L0.95 Total/NA5390 8260B

cis-1,2-Dichloroethene - DL 50 ug/L7.5 Total/NA501400 8260B

Toluene - DL 50 ug/L8.5 Total/NA501300 8260B

Vinyl chloride - DL 50 ug/L5.0 Total/NA501400 8260B

Chloride 3.0 mg/L0.25 Total/NA1150 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA15.6 9060

Client Sample ID: ADDV-015 Lab Sample ID: 280-84597-12

1,1,1-Trichloroethane

RL

10 ug/L

MDL

1.6

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1022 8260B

1,1-Dichloroethane 10 ug/L2.2 Total/NA10240 8260B

1,1-Dichloroethene 10 ug/L2.3 Total/NA105.1 J 8260B

Benzene 10 ug/L1.6 Total/NA1023 8260B

Chloroethane 20 ug/L4.1 Total/NA10270 8260B

cis-1,2-Dichloroethene 10 ug/L1.5 Total/NA101200 E 8260B

Ethylbenzene 10 ug/L1.6 Total/NA10320 8260B

Methylene Chloride 20 ug/L3.2 Total/NA105.6 J 8260B

TestAmerica Denver

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-015 (Continued) Lab Sample ID: 280-84597-12

m-Xylene & p-Xylene

RL

20 ug/L

MDL

3.4

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA10410 8260B

o-Xylene 10 ug/L1.9 Total/NA10170 8260B

Toluene 10 ug/L1.7 Total/NA101000 E 8260B

trans-1,2-Dichloroethene 10 ug/L1.5 Total/NA106.5 J 8260B

Vinyl chloride 10 ug/L1.0 Total/NA101100 E 8260B

Xylenes, Total 20 ug/L1.9 Total/NA10580 8260B

cis-1,2-Dichloroethene - DL 100 ug/L15 Total/NA1001300 8260B

Toluene - DL 100 ug/L17 Total/NA1002100 8260B

Vinyl chloride - DL 100 ug/L10 Total/NA1001300 8260B

Chloride 3.0 mg/L0.25 Total/NA1150 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA16.1 9060

Client Sample ID: ADDV-023 Lab Sample ID: 280-84597-13

Acetone

RL

10 ug/L

MDL

1.9

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J2.4 8260B

Methane 5.0 ug/L0.22 Total/NA14.4 J RSK-175

Chloride 3.0 mg/L0.25 Total/NA123 300.0

Sulfate 5.0 mg/L0.23 Total/NA1120 300.0

Total Organic Carbon - Average 1.0 mg/L0.16 Total/NA12.3 9060

Alkalinity 5.0 mg/L1.1 Total/NA1340 SM 2320B

Ferrous Iron 0.20 mg/L0.021 Total/NA10.041 J HF SM3500_FE_D

TestAmerica Denver

This Detection Summary does not include radiochemical test results.
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Method Summary
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method Method Description LaboratoryProtocol

SW8468260B Volatile Organic Compounds (GC/MS) TAL DEN

RSKRSK-175 Dissolved Gases (GC) TAL DEN

MCAWW300.0 Anions, Ion Chromatography TAL DEN

SW8469060 Organic Carbon, Total (TOC) TAL DEN

SMSM 2320B Alkalinity TAL DEN

SMSM 4500 S2 F Sulfide, Total TAL DEN

SM20SM3500_FE_D Ferrous Iron TAL DEN

Protocol References:

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

RSK = Sample Prep And Calculations For Dissolved Gas Analysis In Water Samples Using A GC Headspace Equilibration Technique, RSKSOP-175, 

Rev. 0, 8/11/94, USEPA Research Lab
SM = "Standard Methods For The Examination Of Water And Wastewater",

SM20 = "Standard Methods For The Examination Of Water And Wastewater", 20th Edition."

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL DEN = TestAmerica Denver, 4955 Yarrow Street, Arvada, CO 80002, TEL (303)736-0100

TestAmerica Denver
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Sample Summary
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

280-84597-1 ADDV-049 Water 06/16/16 11:30 06/17/16 10:00

280-84597-2 ADDV-038 Water 06/16/16 09:05 06/17/16 10:00

280-84597-3 ADDV-039 Water 06/16/16 08:50 06/17/16 10:00

280-84597-4 ADDV-037 Water 06/16/16 11:05 06/17/16 10:00

280-84597-5 ADDV-043 Water 06/16/16 11:00 06/17/16 10:00

280-84597-6 ADDV-045 Water 06/16/16 12:10 06/17/16 10:00

280-84597-7 ADDV-036 Water 06/16/16 12:00 06/17/16 10:00

280-84597-8 ADDV-035 Water 06/16/16 11:55 06/17/16 10:00

280-84597-9 ADDV-044 Water 06/16/16 12:00 06/17/16 10:00

280-84597-10 ADDV-050 Water 06/16/16 12:30 06/17/16 10:00

280-84597-11 ADDV-014 Water 06/16/16 10:30 06/17/16 10:00

280-84597-12 ADDV-015 Water 06/16/16 10:35 06/17/16 10:00

280-84597-13 ADDV-023 Water 06/16/16 09:10 06/17/16 10:00
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Client Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)

Lab Sample ID: 280-84597-1Client Sample ID: ADDV-049
Matrix: WaterDate Collected: 06/16/16 11:30

Date Received: 06/17/16 10:00
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/28/16 11:55 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/28/16 11:55 11,1-Dichloroethane ND

1.0 0.23 ug/L 06/28/16 11:55 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/28/16 11:55 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/28/16 11:55 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/28/16 11:55 1Acetone 2.8 J

1.0 0.16 ug/L 06/28/16 11:55 1Benzene ND

2.0 0.41 ug/L 06/28/16 11:55 1Chloroethane ND

1.0 0.15 ug/L 06/28/16 11:55 1cis-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/28/16 11:55 1Ethylbenzene ND

2.0 0.32 ug/L 06/28/16 11:55 1Methylene Chloride ND

2.0 0.34 ug/L 06/28/16 11:55 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/28/16 11:55 1o-Xylene ND

1.0 0.17 ug/L 06/28/16 11:55 1Styrene ND

1.0 0.20 ug/L 06/28/16 11:55 1Tetrachloroethene ND

1.0 0.17 ug/L 06/28/16 11:55 1Toluene ND

1.0 0.15 ug/L 06/28/16 11:55 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/28/16 11:55 1Trichloroethene ND

1.0 0.10 ug/L 06/28/16 11:55 1Vinyl chloride ND

2.0 0.19 ug/L 06/28/16 11:55 1Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 88 70 - 127 06/28/16 11:55 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 95 06/28/16 11:55 178 - 120

Dibromofluoromethane (Surr) 93 06/28/16 11:55 177 - 120

Toluene-d8 (Surr) 97 06/28/16 11:55 180 - 125

Lab Sample ID: 280-84597-2Client Sample ID: ADDV-038
Matrix: WaterDate Collected: 06/16/16 09:05

Date Received: 06/17/16 10:00
RL MDL

1,1,1-Trichloroethane 35 1.0 0.16 ug/L 06/28/16 12:36 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/28/16 12:36 11,1-Dichloroethane 180 E

1.0 0.23 ug/L 06/28/16 12:36 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/28/16 12:36 11,2-Dichloroethane 1.2

6.0 2.0 ug/L 06/28/16 12:36 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/28/16 12:36 1Acetone 7.4 J

1.0 0.16 ug/L 06/28/16 12:36 1Benzene 1.1

2.0 0.41 ug/L 06/28/16 12:36 1Chloroethane 15

1.0 0.15 ug/L 06/28/16 12:36 1cis-1,2-Dichloroethene 100 E

1.0 0.16 ug/L 06/28/16 12:36 1Ethylbenzene 8.2

2.0 0.32 ug/L 06/28/16 12:36 1Methylene Chloride ND

2.0 0.34 ug/L 06/28/16 12:36 1m-Xylene & p-Xylene 11

1.0 0.19 ug/L 06/28/16 12:36 1o-Xylene 1.8

1.0 0.17 ug/L 06/28/16 12:36 1Styrene ND

1.0 0.20 ug/L 06/28/16 12:36 1Tetrachloroethene 0.42 J

1.0 0.17 ug/L 06/28/16 12:36 1Toluene 1.4

1.0 0.15 ug/L 06/28/16 12:36 1trans-1,2-Dichloroethene 1.1

1.0 0.16 ug/L 06/28/16 12:36 1Trichloroethene 1.3

1.0 0.10 ug/L 06/28/16 12:36 1Vinyl chloride 170 E
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Client Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84597-2Client Sample ID: ADDV-038
Matrix: WaterDate Collected: 06/16/16 09:05

Date Received: 06/17/16 10:00
RL MDL

Xylenes, Total 13 2.0 0.19 ug/L 06/28/16 12:36 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 90 70 - 127 06/28/16 12:36 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 101 06/28/16 12:36 178 - 120

Dibromofluoromethane (Surr) 93 06/28/16 12:36 177 - 120

Toluene-d8 (Surr) 97 06/28/16 12:36 180 - 125

Lab Sample ID: 280-84597-3Client Sample ID: ADDV-039
Matrix: WaterDate Collected: 06/16/16 08:50

Date Received: 06/17/16 10:00
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/28/16 13:59 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/28/16 13:59 11,1-Dichloroethane 3.2

1.0 0.23 ug/L 06/28/16 13:59 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/28/16 13:59 11,2-Dichloroethane 1.7

6.0 2.0 ug/L 06/28/16 13:59 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/28/16 13:59 1Acetone 3.8 J

1.0 0.16 ug/L 06/28/16 13:59 1Benzene 1.0

2.0 0.41 ug/L 06/28/16 13:59 1Chloroethane 19

1.0 0.15 ug/L 06/28/16 13:59 1cis-1,2-Dichloroethene 2.8

1.0 0.16 ug/L 06/28/16 13:59 1Ethylbenzene ND

2.0 0.32 ug/L 06/28/16 13:59 1Methylene Chloride ND

2.0 0.34 ug/L 06/28/16 13:59 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/28/16 13:59 1o-Xylene ND

1.0 0.17 ug/L 06/28/16 13:59 1Styrene ND

1.0 0.20 ug/L 06/28/16 13:59 1Tetrachloroethene ND

1.0 0.17 ug/L 06/28/16 13:59 1Toluene ND

1.0 0.15 ug/L 06/28/16 13:59 1trans-1,2-Dichloroethene 0.15 J

1.0 0.16 ug/L 06/28/16 13:59 1Trichloroethene ND

1.0 0.10 ug/L 06/28/16 13:59 1Vinyl chloride 5.2

2.0 0.19 ug/L 06/28/16 13:59 1Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 87 70 - 127 06/28/16 13:59 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 98 06/28/16 13:59 178 - 120

Dibromofluoromethane (Surr) 92 06/28/16 13:59 177 - 120

Toluene-d8 (Surr) 96 06/28/16 13:59 180 - 125

Lab Sample ID: 280-84597-4Client Sample ID: ADDV-037
Matrix: WaterDate Collected: 06/16/16 11:05

Date Received: 06/17/16 10:00
RL MDL

1,1,1-Trichloroethane 1200 E 5.0 0.80 ug/L 06/28/16 14:19 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 1.1 ug/L 06/28/16 14:19 51,1-Dichloroethane 120

5.0 1.2 ug/L 06/28/16 14:19 51,1-Dichloroethene 77

5.0 0.65 ug/L 06/28/16 14:19 51,2-Dichloroethane ND

30 10 ug/L 06/28/16 14:19 5Methyl ethyl ketone (MEK) ND

50 9.5 ug/L 06/28/16 14:19 5Acetone ND

5.0 0.80 ug/L 06/28/16 14:19 5Benzene ND
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Client Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84597-4Client Sample ID: ADDV-037
Matrix: WaterDate Collected: 06/16/16 11:05

Date Received: 06/17/16 10:00
RL MDL

Chloroethane ND 10 2.1 ug/L 06/28/16 14:19 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.75 ug/L 06/28/16 14:19 5cis-1,2-Dichloroethene 540 E

5.0 0.80 ug/L 06/28/16 14:19 5Ethylbenzene ND

10 1.6 ug/L 06/28/16 14:19 5Methylene Chloride 1.7 J

10 1.7 ug/L 06/28/16 14:19 5m-Xylene & p-Xylene ND

5.0 0.95 ug/L 06/28/16 14:19 5o-Xylene ND

5.0 0.85 ug/L 06/28/16 14:19 5Styrene ND

5.0 1.0 ug/L 06/28/16 14:19 5Tetrachloroethene 2.7 J

5.0 0.85 ug/L 06/28/16 14:19 5Toluene ND

5.0 0.75 ug/L 06/28/16 14:19 5trans-1,2-Dichloroethene 2.5 J

5.0 0.80 ug/L 06/28/16 14:19 5Trichloroethene 2.0 J

5.0 0.50 ug/L 06/28/16 14:19 5Vinyl chloride 69

10 0.95 ug/L 06/28/16 14:19 5Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 84 70 - 127 06/28/16 14:19 5

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 95 06/28/16 14:19 578 - 120

Dibromofluoromethane (Surr) 90 06/28/16 14:19 577 - 120

Toluene-d8 (Surr) 96 06/28/16 14:19 580 - 125

Lab Sample ID: 280-84597-6Client Sample ID: ADDV-045
Matrix: WaterDate Collected: 06/16/16 12:10

Date Received: 06/17/16 10:00
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/28/16 15:01 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/28/16 15:01 11,1-Dichloroethane ND

1.0 0.23 ug/L 06/28/16 15:01 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/28/16 15:01 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/28/16 15:01 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/28/16 15:01 1Acetone 4.7 J

1.0 0.16 ug/L 06/28/16 15:01 1Benzene ND

2.0 0.41 ug/L 06/28/16 15:01 1Chloroethane ND

1.0 0.15 ug/L 06/28/16 15:01 1cis-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/28/16 15:01 1Ethylbenzene ND

2.0 0.32 ug/L 06/28/16 15:01 1Methylene Chloride ND

2.0 0.34 ug/L 06/28/16 15:01 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/28/16 15:01 1o-Xylene ND

1.0 0.17 ug/L 06/28/16 15:01 1Styrene ND

1.0 0.20 ug/L 06/28/16 15:01 1Tetrachloroethene ND

1.0 0.17 ug/L 06/28/16 15:01 1Toluene ND

1.0 0.15 ug/L 06/28/16 15:01 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/28/16 15:01 1Trichloroethene ND

1.0 0.10 ug/L 06/28/16 15:01 1Vinyl chloride ND

2.0 0.19 ug/L 06/28/16 15:01 1Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 89 70 - 127 06/28/16 15:01 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 100 06/28/16 15:01 178 - 120

Dibromofluoromethane (Surr) 94 06/28/16 15:01 177 - 120

Toluene-d8 (Surr) 94 06/28/16 15:01 180 - 125
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Client Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)

Lab Sample ID: 280-84597-7Client Sample ID: ADDV-036
Matrix: WaterDate Collected: 06/16/16 12:00

Date Received: 06/17/16 10:00
RL MDL

1,1,1-Trichloroethane 3200 200 32 ug/L 06/28/16 15:21 200

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

200 44 ug/L 06/28/16 15:21 2001,1-Dichloroethane 1200

200 46 ug/L 06/28/16 15:21 2001,1-Dichloroethene 310

200 26 ug/L 06/28/16 15:21 2001,2-Dichloroethane ND

1200 400 ug/L 06/28/16 15:21 200Methyl ethyl ketone (MEK) ND

2000 380 ug/L 06/28/16 15:21 200Acetone ND

200 32 ug/L 06/28/16 15:21 200Benzene ND

400 82 ug/L 06/28/16 15:21 200Chloroethane ND

200 30 ug/L 06/28/16 15:21 200cis-1,2-Dichloroethene 46000 E

200 32 ug/L 06/28/16 15:21 200Ethylbenzene ND

400 64 ug/L 06/28/16 15:21 200Methylene Chloride 110 J

400 68 ug/L 06/28/16 15:21 200m-Xylene & p-Xylene ND

200 38 ug/L 06/28/16 15:21 200o-Xylene ND

200 34 ug/L 06/28/16 15:21 200Styrene ND

200 40 ug/L 06/28/16 15:21 200Tetrachloroethene 710

200 34 ug/L 06/28/16 15:21 200Toluene ND

200 30 ug/L 06/28/16 15:21 200trans-1,2-Dichloroethene 75 J

200 32 ug/L 06/28/16 15:21 200Trichloroethene 1100

200 20 ug/L 06/28/16 15:21 200Vinyl chloride 2000

400 38 ug/L 06/28/16 15:21 200Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 88 70 - 127 06/28/16 15:21 200

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 94 06/28/16 15:21 20078 - 120

Dibromofluoromethane (Surr) 92 06/28/16 15:21 20077 - 120

Toluene-d8 (Surr) 96 06/28/16 15:21 20080 - 125

Lab Sample ID: 280-84597-8Client Sample ID: ADDV-035
Matrix: WaterDate Collected: 06/16/16 11:55

Date Received: 06/17/16 10:00
RL MDL

1,1,1-Trichloroethane 6600 400 64 ug/L 06/28/16 16:03 400

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

400 88 ug/L 06/28/16 16:03 4001,1-Dichloroethane 1800

400 92 ug/L 06/28/16 16:03 4001,1-Dichloroethene 740

400 52 ug/L 06/28/16 16:03 4001,2-Dichloroethane ND

2400 800 ug/L 06/28/16 16:03 400Methyl ethyl ketone (MEK) ND

4000 760 ug/L 06/28/16 16:03 400Acetone ND

400 64 ug/L 06/28/16 16:03 400Benzene ND

800 160 ug/L 06/28/16 16:03 400Chloroethane ND

400 60 ug/L 06/28/16 16:03 400cis-1,2-Dichloroethene 160000 E

400 64 ug/L 06/28/16 16:03 400Ethylbenzene 1600

800 130 ug/L 06/28/16 16:03 400Methylene Chloride ND

800 140 ug/L 06/28/16 16:03 400m-Xylene & p-Xylene 10000

400 76 ug/L 06/28/16 16:03 400o-Xylene 1100

400 68 ug/L 06/28/16 16:03 400Styrene ND

400 80 ug/L 06/28/16 16:03 400Tetrachloroethene ND

400 68 ug/L 06/28/16 16:03 400Toluene 4300

400 60 ug/L 06/28/16 16:03 400trans-1,2-Dichloroethene 150 J

400 64 ug/L 06/28/16 16:03 400Trichloroethene 110 J

400 40 ug/L 06/28/16 16:03 400Vinyl chloride 19000
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Client Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84597-8Client Sample ID: ADDV-035
Matrix: WaterDate Collected: 06/16/16 11:55

Date Received: 06/17/16 10:00
RL MDL

Xylenes, Total 11000 800 76 ug/L 06/28/16 16:03 400

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 89 70 - 127 06/28/16 16:03 400

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 99 06/28/16 16:03 40078 - 120

Dibromofluoromethane (Surr) 93 06/28/16 16:03 40077 - 120

Toluene-d8 (Surr) 96 06/28/16 16:03 40080 - 125

Lab Sample ID: 280-84597-9Client Sample ID: ADDV-044
Matrix: WaterDate Collected: 06/16/16 12:00

Date Received: 06/17/16 10:00
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/28/16 16:44 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/28/16 16:44 11,1-Dichloroethane ND

1.0 0.23 ug/L 06/28/16 16:44 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/28/16 16:44 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/28/16 16:44 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/28/16 16:44 1Acetone 8.1 J

1.0 0.16 ug/L 06/28/16 16:44 1Benzene ND

2.0 0.41 ug/L 06/28/16 16:44 1Chloroethane ND

1.0 0.15 ug/L 06/28/16 16:44 1cis-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/28/16 16:44 1Ethylbenzene ND

2.0 0.32 ug/L 06/28/16 16:44 1Methylene Chloride ND

2.0 0.34 ug/L 06/28/16 16:44 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/28/16 16:44 1o-Xylene ND

1.0 0.17 ug/L 06/28/16 16:44 1Styrene ND

1.0 0.20 ug/L 06/28/16 16:44 1Tetrachloroethene ND

1.0 0.17 ug/L 06/28/16 16:44 1Toluene ND

1.0 0.15 ug/L 06/28/16 16:44 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/28/16 16:44 1Trichloroethene ND

1.0 0.10 ug/L 06/28/16 16:44 1Vinyl chloride ND

2.0 0.19 ug/L 06/28/16 16:44 1Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 92 70 - 127 06/28/16 16:44 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 100 06/28/16 16:44 178 - 120

Dibromofluoromethane (Surr) 94 06/28/16 16:44 177 - 120

Toluene-d8 (Surr) 99 06/28/16 16:44 180 - 125

Lab Sample ID: 280-84597-10Client Sample ID: ADDV-050
Matrix: WaterDate Collected: 06/16/16 12:30

Date Received: 06/17/16 10:00
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/28/16 12:15 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/28/16 12:15 11,1-Dichloroethane ND

1.0 0.23 ug/L 06/28/16 12:15 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/28/16 12:15 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/28/16 12:15 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/28/16 12:15 1Acetone 3.0 J

1.0 0.16 ug/L 06/28/16 12:15 1Benzene ND
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Client Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84597-10Client Sample ID: ADDV-050
Matrix: WaterDate Collected: 06/16/16 12:30

Date Received: 06/17/16 10:00
RL MDL

Chloroethane ND 2.0 0.41 ug/L 06/28/16 12:15 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.15 ug/L 06/28/16 12:15 1cis-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/28/16 12:15 1Ethylbenzene ND

2.0 0.32 ug/L 06/28/16 12:15 1Methylene Chloride ND

2.0 0.34 ug/L 06/28/16 12:15 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/28/16 12:15 1o-Xylene ND

1.0 0.17 ug/L 06/28/16 12:15 1Styrene ND

1.0 0.20 ug/L 06/28/16 12:15 1Tetrachloroethene ND

1.0 0.17 ug/L 06/28/16 12:15 1Toluene ND

1.0 0.15 ug/L 06/28/16 12:15 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/28/16 12:15 1Trichloroethene ND

1.0 0.10 ug/L 06/28/16 12:15 1Vinyl chloride ND

2.0 0.19 ug/L 06/28/16 12:15 1Xylenes, Total ND

1,2-Dichloroethane-d4 (Surr) 88 70 - 127 06/28/16 12:15 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 97 06/28/16 12:15 178 - 120

Dibromofluoromethane (Surr) 95 06/28/16 12:15 177 - 120

Toluene-d8 (Surr) 96 06/28/16 12:15 180 - 125

Lab Sample ID: 280-84597-11Client Sample ID: ADDV-014
Matrix: WaterDate Collected: 06/16/16 10:30

Date Received: 06/17/16 10:00
RL MDL

1,1,1-Trichloroethane 24 5.0 0.80 ug/L 06/28/16 17:05 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 1.1 ug/L 06/28/16 17:05 51,1-Dichloroethane 260

5.0 1.2 ug/L 06/28/16 17:05 51,1-Dichloroethene 5.0

5.0 0.65 ug/L 06/28/16 17:05 51,2-Dichloroethane ND

30 10 ug/L 06/28/16 17:05 5Methyl ethyl ketone (MEK) ND

50 9.5 ug/L 06/28/16 17:05 5Acetone ND

5.0 0.80 ug/L 06/28/16 17:05 5Benzene 22

10 2.1 ug/L 06/28/16 17:05 5Chloroethane 220

5.0 0.75 ug/L 06/28/16 17:05 5cis-1,2-Dichloroethene 1300 E

5.0 0.80 ug/L 06/28/16 17:05 5Ethylbenzene 270

10 1.6 ug/L 06/28/16 17:05 5Methylene Chloride 3.6 J

10 1.7 ug/L 06/28/16 17:05 5m-Xylene & p-Xylene 270

5.0 0.95 ug/L 06/28/16 17:05 5o-Xylene 120

5.0 0.85 ug/L 06/28/16 17:05 5Styrene ND

5.0 1.0 ug/L 06/28/16 17:05 5Tetrachloroethene ND

5.0 0.85 ug/L 06/28/16 17:05 5Toluene 540 E

5.0 0.75 ug/L 06/28/16 17:05 5trans-1,2-Dichloroethene 7.0

5.0 0.80 ug/L 06/28/16 17:05 5Trichloroethene ND

5.0 0.50 ug/L 06/28/16 17:05 5Vinyl chloride 1200 E

10 0.95 ug/L 06/28/16 17:05 5Xylenes, Total 390

1,2-Dichloroethane-d4 (Surr) 90 70 - 127 06/28/16 17:05 5

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 95 06/28/16 17:05 578 - 120

Dibromofluoromethane (Surr) 94 06/28/16 17:05 577 - 120

Toluene-d8 (Surr) 94 06/28/16 17:05 580 - 125

TestAmerica Denver

Page 17 of 47 6/30/2016

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Client Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)

Lab Sample ID: 280-84597-12Client Sample ID: ADDV-015
Matrix: WaterDate Collected: 06/16/16 10:35

Date Received: 06/17/16 10:00
RL MDL

1,1,1-Trichloroethane 22 10 1.6 ug/L 06/28/16 17:47 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 2.2 ug/L 06/28/16 17:47 101,1-Dichloroethane 240

10 2.3 ug/L 06/28/16 17:47 101,1-Dichloroethene 5.1 J

10 1.3 ug/L 06/28/16 17:47 101,2-Dichloroethane ND

60 20 ug/L 06/28/16 17:47 10Methyl ethyl ketone (MEK) ND

100 19 ug/L 06/28/16 17:47 10Acetone ND

10 1.6 ug/L 06/28/16 17:47 10Benzene 23

20 4.1 ug/L 06/28/16 17:47 10Chloroethane 270

10 1.5 ug/L 06/28/16 17:47 10cis-1,2-Dichloroethene 1200 E

10 1.6 ug/L 06/28/16 17:47 10Ethylbenzene 320

20 3.2 ug/L 06/28/16 17:47 10Methylene Chloride 5.6 J

20 3.4 ug/L 06/28/16 17:47 10m-Xylene & p-Xylene 410

10 1.9 ug/L 06/28/16 17:47 10o-Xylene 170

10 1.7 ug/L 06/28/16 17:47 10Styrene ND

10 2.0 ug/L 06/28/16 17:47 10Tetrachloroethene ND

10 1.7 ug/L 06/28/16 17:47 10Toluene 1000 E

10 1.5 ug/L 06/28/16 17:47 10trans-1,2-Dichloroethene 6.5 J

10 1.6 ug/L 06/28/16 17:47 10Trichloroethene ND

10 1.0 ug/L 06/28/16 17:47 10Vinyl chloride 1100 E

20 1.9 ug/L 06/28/16 17:47 10Xylenes, Total 580

1,2-Dichloroethane-d4 (Surr) 89 70 - 127 06/28/16 17:47 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 95 06/28/16 17:47 1078 - 120

Dibromofluoromethane (Surr) 91 06/28/16 17:47 1077 - 120

Toluene-d8 (Surr) 95 06/28/16 17:47 1080 - 125

Lab Sample ID: 280-84597-13Client Sample ID: ADDV-023
Matrix: WaterDate Collected: 06/16/16 09:10

Date Received: 06/17/16 10:00
RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/29/16 10:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.22 ug/L 06/29/16 10:02 11,1-Dichloroethane ND

1.0 0.23 ug/L 06/29/16 10:02 11,1-Dichloroethene ND

1.0 0.13 ug/L 06/29/16 10:02 11,2-Dichloroethane ND

6.0 2.0 ug/L 06/29/16 10:02 1Methyl ethyl ketone (MEK) ND

10 1.9 ug/L 06/29/16 10:02 1Acetone 2.4 J

1.0 0.16 ug/L 06/29/16 10:02 1Benzene ND

2.0 0.41 ug/L 06/29/16 10:02 1Chloroethane ND

1.0 0.15 ug/L 06/29/16 10:02 1cis-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/29/16 10:02 1Ethylbenzene ND

2.0 0.32 ug/L 06/29/16 10:02 1Methylene Chloride ND

2.0 0.34 ug/L 06/29/16 10:02 1m-Xylene & p-Xylene ND

1.0 0.19 ug/L 06/29/16 10:02 1o-Xylene ND

1.0 0.17 ug/L 06/29/16 10:02 1Styrene ND

1.0 0.20 ug/L 06/29/16 10:02 1Tetrachloroethene ND

1.0 0.17 ug/L 06/29/16 10:02 1Toluene ND

1.0 0.15 ug/L 06/29/16 10:02 1trans-1,2-Dichloroethene ND

1.0 0.16 ug/L 06/29/16 10:02 1Trichloroethene ND

1.0 0.10 ug/L 06/29/16 10:02 1Vinyl chloride ND
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Client Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 280-84597-13Client Sample ID: ADDV-023
Matrix: WaterDate Collected: 06/16/16 09:10

Date Received: 06/17/16 10:00
RL MDL

Xylenes, Total ND 2.0 0.19 ug/L 06/29/16 10:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 86 70 - 127 06/29/16 10:02 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 96 06/29/16 10:02 178 - 120

Dibromofluoromethane (Surr) 93 06/29/16 10:02 177 - 120

Toluene-d8 (Surr) 98 06/29/16 10:02 180 - 125

Method: 8260B - Volatile Organic Compounds (GC/MS) - DL

Lab Sample ID: 280-84597-2Client Sample ID: ADDV-038
Matrix: WaterDate Collected: 06/16/16 09:05

Date Received: 06/17/16 10:00
RL MDL

1,1-Dichloroethane 220 10 2.2 ug/L 06/28/16 12:57 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 1.5 ug/L 06/28/16 12:57 10cis-1,2-Dichloroethene 110

10 1.0 ug/L 06/28/16 12:57 10Vinyl chloride 200

1,2-Dichloroethane-d4 (Surr) 86 70 - 127 06/28/16 12:57 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 95 06/28/16 12:57 1078 - 120

Dibromofluoromethane (Surr) 93 06/28/16 12:57 1077 - 120

Toluene-d8 (Surr) 96 06/28/16 12:57 1080 - 125

Lab Sample ID: 280-84597-4Client Sample ID: ADDV-037
Matrix: WaterDate Collected: 06/16/16 11:05

Date Received: 06/17/16 10:00
RL MDL

1,1,1-Trichloroethane 1600 50 8.0 ug/L 06/28/16 14:40 50

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50 7.5 ug/L 06/28/16 14:40 50cis-1,2-Dichloroethene 580

1,2-Dichloroethane-d4 (Surr) 88 70 - 127 06/28/16 14:40 50

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 97 06/28/16 14:40 5078 - 120

Dibromofluoromethane (Surr) 93 06/28/16 14:40 5077 - 120

Toluene-d8 (Surr) 97 06/28/16 14:40 5080 - 125

Lab Sample ID: 280-84597-7Client Sample ID: ADDV-036
Matrix: WaterDate Collected: 06/16/16 12:00

Date Received: 06/17/16 10:00
RL MDL

cis-1,2-Dichloroethene 49000 2000 300 ug/L 06/28/16 15:42 2000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 89 70 - 127 06/28/16 15:42 2000

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 92 06/28/16 15:42 200078 - 120

Dibromofluoromethane (Surr) 93 06/28/16 15:42 200077 - 120

Toluene-d8 (Surr) 97 06/28/16 15:42 200080 - 125
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Client Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) - DL

Lab Sample ID: 280-84597-8Client Sample ID: ADDV-035
Matrix: WaterDate Collected: 06/16/16 11:55

Date Received: 06/17/16 10:00
RL MDL

cis-1,2-Dichloroethene 210000 4000 600 ug/L 06/28/16 16:24 4000

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 92 70 - 127 06/28/16 16:24 4000

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 96 06/28/16 16:24 400078 - 120

Dibromofluoromethane (Surr) 94 06/28/16 16:24 400077 - 120

Toluene-d8 (Surr) 95 06/28/16 16:24 400080 - 125

Lab Sample ID: 280-84597-11Client Sample ID: ADDV-014
Matrix: WaterDate Collected: 06/16/16 10:30

Date Received: 06/17/16 10:00
RL MDL

cis-1,2-Dichloroethene 1400 50 7.5 ug/L 06/28/16 17:26 50

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50 8.5 ug/L 06/28/16 17:26 50Toluene 1300

50 5.0 ug/L 06/28/16 17:26 50Vinyl chloride 1400

1,2-Dichloroethane-d4 (Surr) 87 70 - 127 06/28/16 17:26 50

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 97 06/28/16 17:26 5078 - 120

Dibromofluoromethane (Surr) 93 06/28/16 17:26 5077 - 120

Toluene-d8 (Surr) 96 06/28/16 17:26 5080 - 125

Lab Sample ID: 280-84597-12Client Sample ID: ADDV-015
Matrix: WaterDate Collected: 06/16/16 10:35

Date Received: 06/17/16 10:00
RL MDL

cis-1,2-Dichloroethene 1300 100 15 ug/L 06/28/16 18:07 100

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

100 17 ug/L 06/28/16 18:07 100Toluene 2100

100 10 ug/L 06/28/16 18:07 100Vinyl chloride 1300

1,2-Dichloroethane-d4 (Surr) 88 70 - 127 06/28/16 18:07 100

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 97 06/28/16 18:07 10078 - 120

Dibromofluoromethane (Surr) 92 06/28/16 18:07 10077 - 120

Toluene-d8 (Surr) 97 06/28/16 18:07 10080 - 125

Method: RSK-175 - Dissolved Gases (GC)

Lab Sample ID: 280-84597-6Client Sample ID: ADDV-045
Matrix: WaterDate Collected: 06/16/16 12:10

Date Received: 06/17/16 10:00
RL MDL

Methane 0.27 J 5.0 0.22 ug/L 06/28/16 19:54 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.40 ug/L 06/28/16 19:54 1Ethene ND

5.0 0.57 ug/L 06/28/16 19:54 1Ethane ND

Lab Sample ID: 280-84597-9Client Sample ID: ADDV-044
Matrix: WaterDate Collected: 06/16/16 12:00

Date Received: 06/17/16 10:00
RL MDL

Methane ND 5.0 0.22 ug/L 06/28/16 19:59 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: RSK-175 - Dissolved Gases (GC) (Continued)

Lab Sample ID: 280-84597-9Client Sample ID: ADDV-044
Matrix: WaterDate Collected: 06/16/16 12:00

Date Received: 06/17/16 10:00
RL MDL

Ethene ND 5.0 0.40 ug/L 06/28/16 19:59 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.57 ug/L 06/28/16 19:59 1Ethane ND

Lab Sample ID: 280-84597-13Client Sample ID: ADDV-023
Matrix: WaterDate Collected: 06/16/16 09:10

Date Received: 06/17/16 10:00
RL MDL

Methane 4.4 J 5.0 0.22 ug/L 06/28/16 20:03 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.40 ug/L 06/28/16 20:03 1Ethene ND

5.0 0.57 ug/L 06/28/16 20:03 1Ethane ND

General Chemistry

Lab Sample ID: 280-84597-2Client Sample ID: ADDV-038
Matrix: WaterDate Collected: 06/16/16 09:05

Date Received: 06/17/16 10:00
RL MDL

Chloride 80 F1 3.0 0.25 mg/L 06/27/16 13:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/23/16 15:44 1Total Organic Carbon - Average 14

Lab Sample ID: 280-84597-3Client Sample ID: ADDV-039
Matrix: WaterDate Collected: 06/16/16 08:50

Date Received: 06/17/16 10:00
RL MDL

Chloride 37 3.0 0.25 mg/L 06/27/16 14:59 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/22/16 23:09 1Total Organic Carbon - Average 4.2

Lab Sample ID: 280-84597-4Client Sample ID: ADDV-037
Matrix: WaterDate Collected: 06/16/16 11:05

Date Received: 06/17/16 10:00
RL MDL

Chloride 9.4 3.0 0.25 mg/L 06/27/16 15:19 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/22/16 19:38 1Total Organic Carbon - Average 4.0

Lab Sample ID: 280-84597-5Client Sample ID: ADDV-043
Matrix: WaterDate Collected: 06/16/16 11:00

Date Received: 06/17/16 10:00
RL MDL

Chloride 95 J 150 13 mg/L 06/27/16 15:39 50

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 280-84597-6Client Sample ID: ADDV-045
Matrix: WaterDate Collected: 06/16/16 12:10

Date Received: 06/17/16 10:00
RL MDL

Chloride ND 3.0 0.25 mg/L 06/17/16 14:18 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/17/16 14:18 1Nitrate as N ND

5.0 0.23 mg/L 06/17/16 14:18 1Sulfate ND

1.0 0.16 mg/L 06/22/16 19:55 1Total Organic Carbon - Average 0.32 J

5.0 1.1 mg/L 06/24/16 17:59 1Alkalinity ND

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/17/16 18:20 1Ferrous Iron ND HF
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Client Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Lab Sample ID: 280-84597-7Client Sample ID: ADDV-036
Matrix: WaterDate Collected: 06/16/16 12:00

Date Received: 06/17/16 10:00
RL MDL

Chloride 180 3.0 0.25 mg/L 06/27/16 15:59 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/22/16 20:10 1Total Organic Carbon - Average 7.4

Lab Sample ID: 280-84597-8Client Sample ID: ADDV-035
Matrix: WaterDate Collected: 06/16/16 11:55

Date Received: 06/17/16 10:00
RL MDL

Chloride 310 15 1.3 mg/L 06/27/16 23:17 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/22/16 20:24 1Total Organic Carbon - Average 28

Lab Sample ID: 280-84597-9Client Sample ID: ADDV-044
Matrix: WaterDate Collected: 06/16/16 12:00

Date Received: 06/17/16 10:00
RL MDL

Chloride ND 3.0 0.25 mg/L 06/17/16 14:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/17/16 14:35 1Nitrate as N ND

5.0 0.23 mg/L 06/17/16 14:35 1Sulfate ND

1.0 0.16 mg/L 06/22/16 20:41 1Total Organic Carbon - Average 0.24 J

5.0 1.1 mg/L 06/24/16 18:03 1Alkalinity ND

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/17/16 18:20 1Ferrous Iron ND HF

Lab Sample ID: 280-84597-11Client Sample ID: ADDV-014
Matrix: WaterDate Collected: 06/16/16 10:30

Date Received: 06/17/16 10:00
RL MDL

Chloride 150 3.0 0.25 mg/L 06/27/16 16:39 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/22/16 20:56 1Total Organic Carbon - Average 5.6

Lab Sample ID: 280-84597-12Client Sample ID: ADDV-015
Matrix: WaterDate Collected: 06/16/16 10:35

Date Received: 06/17/16 10:00
RL MDL

Chloride 150 3.0 0.25 mg/L 06/27/16 17:38 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.16 mg/L 06/23/16 16:32 1Total Organic Carbon - Average 6.1

Lab Sample ID: 280-84597-13Client Sample ID: ADDV-023
Matrix: WaterDate Collected: 06/16/16 09:10

Date Received: 06/17/16 10:00
RL MDL

Chloride 23 3.0 0.25 mg/L 06/17/16 15:47 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.042 mg/L 06/17/16 15:47 1Nitrate as N ND

5.0 0.23 mg/L 06/17/16 15:47 1Sulfate 120

1.0 0.16 mg/L 06/23/16 17:16 1Total Organic Carbon - Average 2.3

5.0 1.1 mg/L 06/24/16 18:07 1Alkalinity 340

1.0 0.50 mg/L 06/17/16 15:49 1Sulfide ND

0.20 0.021 mg/L 06/17/16 18:20 1Ferrous Iron 0.041 J HF
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Surrogate Summary
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (70-127) (78-120) (77-120) (80-125)

12DCE BFB DBFM TOL

80 92 88 93280-84595-D-3 MS

Percent Surrogate Recovery (Acceptance Limits)

Matrix Spike

81 94 87 94280-84595-D-3 MSD Matrix Spike Duplicate

88 95 93 97280-84597-1 ADDV-049

90 101 93 97280-84597-2 ADDV-038

86 95 93 96280-84597-2 - DL ADDV-038

85 96 91 95280-84597-2 MS ADDV-038

84 97 89 94280-84597-2 MSD ADDV-038

87 98 92 96280-84597-3 ADDV-039

84 95 90 96280-84597-4 ADDV-037

88 97 93 97280-84597-4 - DL ADDV-037

89 100 94 94280-84597-6 ADDV-045

88 94 92 96280-84597-7 ADDV-036

89 92 93 97280-84597-7 - DL ADDV-036

89 99 93 96280-84597-8 ADDV-035

92 96 94 95280-84597-8 - DL ADDV-035

92 100 94 99280-84597-9 ADDV-044

88 97 95 96280-84597-10 ADDV-050

90 95 94 94280-84597-11 ADDV-014

87 97 93 96280-84597-11 - DL ADDV-014

89 95 91 95280-84597-12 ADDV-015

88 97 92 97280-84597-12 - DL ADDV-015

86 96 93 98280-84597-13 ADDV-023

84 96 88 94LCS 280-331583/4 Lab Control Sample

87 95 88 95LCS 280-331767/4 Lab Control Sample

86 103 90 97MB 280-331583/6 Method Blank

85 106 92 98MB 280-331767/6 Method Blank

Surrogate Legend

12DCE = 1,2-Dichloroethane-d4 (Surr)

BFB = 4-Bromofluorobenzene (Surr)

DBFM = Dibromofluoromethane (Surr)

TOL = Toluene-d8 (Surr)
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QC Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 280-331583/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331583

RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/28/16 08:26 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.221.0 ug/L 06/28/16 08:26 11,1-Dichloroethane

ND 0.231.0 ug/L 06/28/16 08:26 11,1-Dichloroethene

ND 0.131.0 ug/L 06/28/16 08:26 11,2-Dichloroethane

ND 2.06.0 ug/L 06/28/16 08:26 1Methyl ethyl ketone (MEK)

ND 1.910 ug/L 06/28/16 08:26 1Acetone

ND 0.161.0 ug/L 06/28/16 08:26 1Benzene

ND 0.412.0 ug/L 06/28/16 08:26 1Chloroethane

ND 0.151.0 ug/L 06/28/16 08:26 1cis-1,2-Dichloroethene

ND 0.161.0 ug/L 06/28/16 08:26 1Ethylbenzene

ND 0.322.0 ug/L 06/28/16 08:26 1Methylene Chloride

ND 0.342.0 ug/L 06/28/16 08:26 1m-Xylene & p-Xylene

ND 0.191.0 ug/L 06/28/16 08:26 1o-Xylene

ND 0.171.0 ug/L 06/28/16 08:26 1Styrene

ND 0.201.0 ug/L 06/28/16 08:26 1Tetrachloroethene

ND 0.171.0 ug/L 06/28/16 08:26 1Toluene

ND 0.151.0 ug/L 06/28/16 08:26 1trans-1,2-Dichloroethene

ND 0.161.0 ug/L 06/28/16 08:26 1Trichloroethene

ND 0.101.0 ug/L 06/28/16 08:26 1Vinyl chloride

ND 0.192.0 ug/L 06/28/16 08:26 1Xylenes, Total

1,2-Dichloroethane-d4 (Surr) 86 70 - 127 06/28/16 08:26 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

103 06/28/16 08:26 14-Bromofluorobenzene (Surr) 78 - 120

90 06/28/16 08:26 1Dibromofluoromethane (Surr) 77 - 120

97 06/28/16 08:26 1Toluene-d8 (Surr) 80 - 125

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331583/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331583

1,1,1-Trichloroethane 5.00 4.72 ug/L 94 65 - 135

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,1-Dichloroethane 5.00 4.80 ug/L 96 65 - 135

1,1-Dichloroethene 5.00 4.50 ug/L 90 65 - 136

1,2-Dichloroethane 5.00 4.77 ug/L 95 65 - 135

Methyl ethyl ketone (MEK) 20.0 21.3 ug/L 106 44 - 177

Acetone 20.0 21.8 ug/L 109 39 - 156

Benzene 5.00 4.77 ug/L 95 65 - 135

Chloroethane 5.00 5.11 ug/L 102 46 - 136

cis-1,2-Dichloroethene 5.00 4.78 ug/L 96 65 - 135

Ethylbenzene 5.00 4.61 ug/L 92 65 - 135

Methylene Chloride 5.00 5.00 ug/L 100 54 - 141

m-Xylene & p-Xylene 5.00 4.74 ug/L 95 65 - 135

o-Xylene 5.00 4.74 ug/L 95 65 - 135

Styrene 5.00 4.47 ug/L 89 65 - 135

Tetrachloroethene 5.00 4.53 ug/L 91 65 - 135

Toluene 5.00 5.16 ug/L 103 65 - 135
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QC Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331583/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331583

trans-1,2-Dichloroethene 5.00 4.83 ug/L 97 65 - 135

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Trichloroethene 5.00 4.69 ug/L 94 65 - 135

Vinyl chloride 5.00 5.26 ug/L 105 40 - 137

Xylenes, Total 10.0 9.48 ug/L 95 65 - 135

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

84

LCS LCS

Qualifier Limits%Recovery

964-Bromofluorobenzene (Surr) 78 - 120

88Dibromofluoromethane (Surr) 77 - 120

94Toluene-d8 (Surr) 80 - 125

Client Sample ID: ADDV-038Lab Sample ID: 280-84597-2 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331583

1,1,1-Trichloroethane 35 5.00 39.0 4 ug/L 72 65 - 135

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

1,1-Dichloroethane 180 E 5.00 171 E 4 ug/L -100 65 - 135

1,1-Dichloroethene ND 5.00 5.22 ug/L 104 65 - 136

1,2-Dichloroethane 1.2 5.00 6.34 ug/L 103 65 - 135

Methyl ethyl ketone (MEK) ND 20.0 23.0 ug/L 115 44 - 177

Acetone 7.4 J 20.0 25.4 ug/L 90 39 - 156

Benzene 1.1 5.00 6.30 ug/L 105 65 - 135

Chloroethane 15 5.00 19.1 ug/L 88 46 - 136

cis-1,2-Dichloroethene 100 E 5.00 104 E 4 ug/L -14 65 - 135

Ethylbenzene 8.2 5.00 13.3 ug/L 103 65 - 135

Methylene Chloride ND 5.00 5.13 ug/L 103 54 - 141

m-Xylene & p-Xylene 11 5.00 15.5 ug/L 95 65 - 135

o-Xylene 1.8 5.00 7.34 ug/L 111 65 - 135

Styrene ND 5.00 5.15 ug/L 103 65 - 135

Tetrachloroethene 0.42 J 5.00 5.39 ug/L 99 65 - 135

Toluene 1.4 5.00 6.78 ug/L 108 65 - 135

trans-1,2-Dichloroethene 1.1 5.00 6.39 ug/L 107 65 - 135

Trichloroethene 1.3 5.00 6.19 ug/L 98 65 - 135

Vinyl chloride 170 E 5.00 161 E 4 ug/L -100 40 - 137

Xylenes, Total 13 10.0 22.8 ug/L 100 65 - 135

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

85

MS MS

Qualifier Limits%Recovery

964-Bromofluorobenzene (Surr) 78 - 120

91Dibromofluoromethane (Surr) 77 - 120

95Toluene-d8 (Surr) 80 - 125
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QC Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: ADDV-038Lab Sample ID: 280-84597-2 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331583

1,1,1-Trichloroethane 35 5.00 37.3 4 ug/L 39 65 - 135 4 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

1,1-Dichloroethane 180 E 5.00 166 E 4 ug/L -198 65 - 135 3 21

1,1-Dichloroethene ND 5.00 5.22 ug/L 104 65 - 136 0 20

1,2-Dichloroethane 1.2 5.00 6.25 ug/L 101 65 - 135 1 20

Methyl ethyl ketone (MEK) ND 20.0 23.2 ug/L 116 44 - 177 1 32

Acetone 7.4 J 20.0 26.7 ug/L 96 39 - 156 5 23

Benzene 1.1 5.00 6.19 ug/L 103 65 - 135 2 20

Chloroethane 15 5.00 18.8 ug/L 83 46 - 136 1 25

cis-1,2-Dichloroethene 100 E 5.00 101 E 4 ug/L -68 65 - 135 3 20

Ethylbenzene 8.2 5.00 12.5 ug/L 87 65 - 135 6 20

Methylene Chloride ND 5.00 5.10 ug/L 102 54 - 141 1 26

m-Xylene & p-Xylene 11 5.00 14.7 ug/L 79 65 - 135 5 20

o-Xylene 1.8 5.00 7.07 ug/L 106 65 - 135 4 20

Styrene ND 5.00 4.97 ug/L 99 65 - 135 4 26

Tetrachloroethene 0.42 J 5.00 5.16 ug/L 95 65 - 135 5 20

Toluene 1.4 5.00 6.57 ug/L 104 65 - 135 3 20

trans-1,2-Dichloroethene 1.1 5.00 6.27 ug/L 104 65 - 135 2 24

Trichloroethene 1.3 5.00 6.10 ug/L 96 65 - 135 2 20

Vinyl chloride 170 E 5.00 158 E 4 ug/L -159 40 - 137 2 24

Xylenes, Total 13 10.0 21.8 ug/L 90 65 - 135 5 20

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

84

MSD MSD

Qualifier Limits%Recovery

974-Bromofluorobenzene (Surr) 78 - 120

89Dibromofluoromethane (Surr) 77 - 120

94Toluene-d8 (Surr) 80 - 125

Client Sample ID: Method BlankLab Sample ID: MB 280-331767/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331767

RL MDL

1,1,1-Trichloroethane ND 1.0 0.16 ug/L 06/29/16 08:58 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.221.0 ug/L 06/29/16 08:58 11,1-Dichloroethane

ND 0.231.0 ug/L 06/29/16 08:58 11,1-Dichloroethene

ND 0.131.0 ug/L 06/29/16 08:58 11,2-Dichloroethane

ND 2.06.0 ug/L 06/29/16 08:58 1Methyl ethyl ketone (MEK)

ND 1.910 ug/L 06/29/16 08:58 1Acetone

ND 0.161.0 ug/L 06/29/16 08:58 1Benzene

ND 0.412.0 ug/L 06/29/16 08:58 1Chloroethane

ND 0.151.0 ug/L 06/29/16 08:58 1cis-1,2-Dichloroethene

ND 0.161.0 ug/L 06/29/16 08:58 1Ethylbenzene

ND 0.322.0 ug/L 06/29/16 08:58 1Methylene Chloride

ND 0.342.0 ug/L 06/29/16 08:58 1m-Xylene & p-Xylene

ND 0.191.0 ug/L 06/29/16 08:58 1o-Xylene

ND 0.171.0 ug/L 06/29/16 08:58 1Styrene

ND 0.201.0 ug/L 06/29/16 08:58 1Tetrachloroethene

ND 0.171.0 ug/L 06/29/16 08:58 1Toluene
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QC Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 280-331767/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331767

RL MDL

trans-1,2-Dichloroethene ND 1.0 0.15 ug/L 06/29/16 08:58 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.161.0 ug/L 06/29/16 08:58 1Trichloroethene

ND 0.101.0 ug/L 06/29/16 08:58 1Vinyl chloride

ND 0.192.0 ug/L 06/29/16 08:58 1Xylenes, Total

1,2-Dichloroethane-d4 (Surr) 85 70 - 127 06/29/16 08:58 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

106 06/29/16 08:58 14-Bromofluorobenzene (Surr) 78 - 120

92 06/29/16 08:58 1Dibromofluoromethane (Surr) 77 - 120

98 06/29/16 08:58 1Toluene-d8 (Surr) 80 - 125

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331767/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331767

1,1,1-Trichloroethane 5.00 5.29 ug/L 106 65 - 135

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,1-Dichloroethane 5.00 5.38 ug/L 108 65 - 135

1,1-Dichloroethene 5.00 5.25 ug/L 105 65 - 136

1,2-Dichloroethane 5.00 5.50 ug/L 110 65 - 135

Methyl ethyl ketone (MEK) 20.0 20.9 ug/L 104 44 - 177

Acetone 20.0 21.6 ug/L 108 39 - 156

Benzene 5.00 5.49 ug/L 110 65 - 135

Chloroethane 5.00 5.16 ug/L 103 46 - 136

cis-1,2-Dichloroethene 5.00 5.45 ug/L 109 65 - 135

Ethylbenzene 5.00 5.29 ug/L 106 65 - 135

Methylene Chloride 5.00 5.54 ug/L 111 54 - 141

m-Xylene & p-Xylene 5.00 5.24 ug/L 105 65 - 135

o-Xylene 5.00 5.39 ug/L 108 65 - 135

Styrene 5.00 4.94 ug/L 99 65 - 135

Tetrachloroethene 5.00 5.08 ug/L 102 65 - 135

Toluene 5.00 5.76 ug/L 115 65 - 135

trans-1,2-Dichloroethene 5.00 5.47 ug/L 109 65 - 135

Trichloroethene 5.00 5.26 ug/L 105 65 - 135

Vinyl chloride 5.00 5.50 ug/L 110 40 - 137

Xylenes, Total 10.0 10.6 ug/L 106 65 - 135

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

87

LCS LCS

Qualifier Limits%Recovery

954-Bromofluorobenzene (Surr) 78 - 120

88Dibromofluoromethane (Surr) 77 - 120

95Toluene-d8 (Surr) 80 - 125
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QC Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Matrix SpikeLab Sample ID: 280-84595-D-3 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331767

1,1,1-Trichloroethane ND 5.00 5.38 ug/L 108 65 - 135

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

1,1-Dichloroethane ND 5.00 5.20 ug/L 104 65 - 135

1,1-Dichloroethene ND 5.00 5.10 ug/L 102 65 - 136

1,2-Dichloroethane ND 5.00 5.10 ug/L 102 65 - 135

Methyl ethyl ketone (MEK) ND 20.0 19.0 ug/L 95 44 - 177

Acetone ND 20.0 18.1 ug/L 90 39 - 156

Benzene ND 5.00 5.32 ug/L 106 65 - 135

Chloroethane ND 5.00 5.07 ug/L 101 46 - 136

cis-1,2-Dichloroethene ND 5.00 5.27 ug/L 105 65 - 135

Ethylbenzene ND 5.00 5.21 ug/L 104 65 - 135

Methylene Chloride ND 5.00 4.97 ug/L 99 54 - 141

m-Xylene & p-Xylene ND 5.00 5.27 ug/L 105 65 - 135

o-Xylene ND 5.00 5.17 ug/L 103 65 - 135

Styrene ND 5.00 4.62 ug/L 92 65 - 135

Tetrachloroethene ND 5.00 5.18 ug/L 104 65 - 135

Toluene ND 5.00 5.69 ug/L 114 65 - 135

trans-1,2-Dichloroethene ND 5.00 5.32 ug/L 106 65 - 135

Trichloroethene ND 5.00 5.10 ug/L 102 65 - 135

Vinyl chloride ND 5.00 5.51 ug/L 110 40 - 137

Xylenes, Total ND 10.0 10.4 ug/L 104 65 - 135

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

80

MS MS

Qualifier Limits%Recovery

924-Bromofluorobenzene (Surr) 78 - 120

88Dibromofluoromethane (Surr) 77 - 120

93Toluene-d8 (Surr) 80 - 125

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 280-84595-D-3 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331767

1,1,1-Trichloroethane ND 5.00 5.55 ug/L 111 65 - 135 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

1,1-Dichloroethane ND 5.00 5.32 ug/L 106 65 - 135 2 21

1,1-Dichloroethene ND 5.00 5.37 ug/L 107 65 - 136 5 20

1,2-Dichloroethane ND 5.00 5.11 ug/L 102 65 - 135 0 20

Methyl ethyl ketone (MEK) ND 20.0 19.6 ug/L 98 44 - 177 3 32

Acetone ND 20.0 18.9 ug/L 94 39 - 156 4 23

Benzene ND 5.00 5.43 ug/L 109 65 - 135 2 20

Chloroethane ND 5.00 5.24 ug/L 105 46 - 136 3 25

cis-1,2-Dichloroethene ND 5.00 5.46 ug/L 109 65 - 135 4 20

Ethylbenzene ND 5.00 5.41 ug/L 108 65 - 135 4 20

Methylene Chloride ND 5.00 5.10 ug/L 102 54 - 141 3 26

m-Xylene & p-Xylene ND 5.00 5.38 ug/L 108 65 - 135 2 20

o-Xylene ND 5.00 5.38 ug/L 108 65 - 135 4 20

Styrene ND 5.00 4.82 ug/L 96 65 - 135 4 26

Tetrachloroethene ND 5.00 5.42 ug/L 108 65 - 135 4 20

Toluene ND 5.00 5.85 ug/L 117 65 - 135 3 20
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QC Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 280-84595-D-3 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331767

trans-1,2-Dichloroethene ND 5.00 5.50 ug/L 110 65 - 135 3 24

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Trichloroethene ND 5.00 5.30 ug/L 106 65 - 135 4 20

Vinyl chloride ND 5.00 5.69 ug/L 114 40 - 137 3 24

Xylenes, Total ND 10.0 10.8 ug/L 108 65 - 135 3 20

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

81

MSD MSD

Qualifier Limits%Recovery

944-Bromofluorobenzene (Surr) 78 - 120

87Dibromofluoromethane (Surr) 77 - 120

94Toluene-d8 (Surr) 80 - 125

Method: RSK-175 - Dissolved Gases (GC)

Client Sample ID: Method BlankLab Sample ID: MB 280-331723/7
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331723

RL MDL

Methane ND 5.0 0.22 ug/L 06/28/16 19:12 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.405.0 ug/L 06/28/16 19:12 1Ethene

ND 0.575.0 ug/L 06/28/16 19:12 1Ethane

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331723/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331723

Methane 146 156 ug/L 107 75 - 125

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Ethene 255 272 ug/L 106 75 - 125

Ethane 274 300 ug/L 110 75 - 125

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 280-331723/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331723

Methane 146 164 ug/L 112 75 - 125 5 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Ethene 255 281 ug/L 110 75 - 125 3 20

Ethane 274 313 ug/L 114 75 - 125 4 20

Client Sample ID: Matrix SpikeLab Sample ID: 320-19731-F-14 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331723

Methane 150 146 289 ug/L 96 52 - 145

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Ethene ND 255 265 ug/L 104 75 - 131

Ethane ND 274 322 ug/L 118 75 - 125
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QC Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: RSK-175 - Dissolved Gases (GC) (Continued)

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 320-19731-F-14 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331723

Methane 150 146 285 ug/L 93 52 - 145 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Ethene ND 255 263 ug/L 103 75 - 131 0 20

Ethane ND 274 319 ug/L 117 75 - 125 1 20

Client Sample ID: DuplicateLab Sample ID: 280-84605-H-2 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331723

Methane 1800 1760 ug/L 3 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Ethene 4.7 J 4.47 J ug/L 4 20

Ethane ND ND ug/L NC 20

Method: 300.0 - Anions, Ion Chromatography

Client Sample ID: Method BlankLab Sample ID: MB 280-330208/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330208

RL MDL

Nitrate as N ND 0.50 0.042 mg/L 06/17/16 11:05 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330208/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330208

Nitrate as N 5.00 5.07 mg/L 101 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 280-330208/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330208

Nitrate as N 5.00 5.07 mg/L 101 90 - 110 0 10

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Lab Control SampleLab Sample ID: MRL 280-330208/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330208

Nitrate as N 0.200 0.206 J mg/L 103 50 - 150

Analyte

MRL MRL

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: ADDV-044Lab Sample ID: 280-84597-9 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330208

Nitrate as N ND 5.00 5.58 mg/L 112 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 300.0 - Anions, Ion Chromatography (Continued)

Client Sample ID: ADDV-044Lab Sample ID: 280-84597-9 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330208

Nitrate as N ND 5.00 5.60 mg/L 112 80 - 120 0 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: ADDV-044Lab Sample ID: 280-84597-9 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330208

Nitrate as N ND ND mg/L NC 15

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 280-330209/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330209

RL MDL

Chloride ND 3.0 0.25 mg/L 06/17/16 11:05 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.235.0 mg/L 06/17/16 11:05 1Sulfate

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330209/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330209

Chloride 100 101 mg/L 101 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Sulfate 100 101 mg/L 101 90 - 110

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 280-330209/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330209

Chloride 100 101 mg/L 101 90 - 110 0 10

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Sulfate 100 101 mg/L 101 90 - 110 0 10

Client Sample ID: Lab Control SampleLab Sample ID: MRL 280-330209/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330209

Chloride 2.50 2.53 J mg/L 101 50 - 150

Analyte

MRL MRL

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Sulfate 2.50 2.53 J mg/L 101 50 - 150

Client Sample ID: ADDV-044Lab Sample ID: 280-84597-9 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330209

Chloride ND 25.0 28.5 mg/L 114 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Sulfate ND 25.0 28.5 mg/L 114 80 - 120
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QC Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 300.0 - Anions, Ion Chromatography (Continued)

Client Sample ID: ADDV-044Lab Sample ID: 280-84597-9 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330209

Chloride ND 25.0 28.6 mg/L 114 80 - 120 0 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Sulfate ND 25.0 28.5 mg/L 114 80 - 120 0 20

Client Sample ID: ADDV-044Lab Sample ID: 280-84597-9 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330209

Chloride ND ND mg/L NC 15

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Sulfate ND ND mg/L NC 15

Client Sample ID: Method BlankLab Sample ID: MB 280-331413/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331413

RL MDL

Chloride ND 3.0 0.25 mg/L 06/27/16 12:13 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331413/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331413

Chloride 100 95.7 mg/L 96 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 280-331413/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331413

Chloride 100 95.7 mg/L 96 90 - 110 0 10

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Lab Control SampleLab Sample ID: MRL 280-331413/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331413

Chloride 2.50 2.35 J mg/L 94 50 - 150

Analyte

MRL MRL

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: ADDV-038Lab Sample ID: 280-84597-2 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331413

Chloride 80 F1 25.0 110 mg/L 120 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 300.0 - Anions, Ion Chromatography (Continued)

Client Sample ID: ADDV-038Lab Sample ID: 280-84597-2 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331413

Chloride 80 F1 25.0 111 F1 mg/L 125 80 - 120 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: ADDV-038Lab Sample ID: 280-84597-2 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331413

Chloride 80 F1 84.4 mg/L 5 15

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 9060 - Organic Carbon, Total (TOC)

Client Sample ID: Method BlankLab Sample ID: MB 280-331020/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331020

RL MDL

Total Organic Carbon - Average ND 1.0 0.16 mg/L 06/22/16 15:39 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331020/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331020

Total Organic Carbon - Average 25.0 24.6 mg/L 98 88 - 112

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Matrix SpikeLab Sample ID: 280-84538-D-16 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331020

Total Organic Carbon - Average 2.7 25.0 27.1 mg/L 98 88 - 112

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 280-84538-D-16 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331020

Total Organic Carbon - Average 2.7 25.0 26.7 mg/L 96 88 - 112 1 15

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Matrix SpikeLab Sample ID: 320-19563-E-3 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331020

Total Organic Carbon - Average 0.85 J 25.0 25.2 mg/L 97 88 - 112

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 9060 - Organic Carbon, Total (TOC) (Continued)

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 320-19563-E-3 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331020

Total Organic Carbon - Average 0.85 J 25.0 25.2 mg/L 97 88 - 112 0 15

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 280-331173/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331173

RL MDL

Total Organic Carbon - Average ND 1.0 0.16 mg/L 06/23/16 13:58 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331173/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331173

Total Organic Carbon - Average 25.0 25.3 mg/L 101 88 - 112

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: ADDV-038Lab Sample ID: 280-84597-2 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331173

Total Organic Carbon - Average 14 25.0 39.4 mg/L 102 88 - 112

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: ADDV-038Lab Sample ID: 280-84597-2 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331173

Total Organic Carbon - Average 14 25.0 39.2 mg/L 102 88 - 112 0 15

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: SM 2320B - Alkalinity

Client Sample ID: Method BlankLab Sample ID: MB 280-331257/52
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331257

RL MDL

Alkalinity ND 5.0 1.1 mg/L 06/24/16 17:13 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-331257/51
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331257

Alkalinity 200 218 mg/L 109 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: SM 2320B - Alkalinity (Continued)

Client Sample ID: DuplicateLab Sample ID: 280-84592-B-1 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 331257

Alkalinity 77 78.6 mg/L 2 10

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: SM 4500 S2 F - Sulfide, Total

Client Sample ID: Method BlankLab Sample ID: MB 280-330284/2
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330284

RL MDL

Sulfide ND 1.0 0.50 mg/L 06/17/16 15:49 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: MB 280-330284/24
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330284

RL MDL

Sulfide ND 1.0 0.50 mg/L 06/17/16 15:49 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330284/1
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330284

Sulfide 26.5 27.0 mg/L 102 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330284/23
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330284

Sulfide 26.5 26.4 mg/L 100 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 280-84538-G-16 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330284

Sulfide ND 26.5 27.8 mg/L 105 90 - 110 2 10

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Matrix SpikeLab Sample ID: 280-84538-I-16 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330284

Sulfide ND 26.5 28.4 mg/L 107 90 - 110

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: SM3500_FE_D - Ferrous Iron

Client Sample ID: Method BlankLab Sample ID: MB 280-330294/10
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330294

RL MDL

Ferrous Iron ND 0.20 0.021 mg/L 06/17/16 18:20 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-330294/9
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330294

Ferrous Iron 2.00 1.89 mg/L 95 85 - 113

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: ADDV-045Lab Sample ID: 280-84597-6 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330294

Ferrous Iron ND HF 2.00 1.94 mg/L 97 85 - 113

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: ADDV-045Lab Sample ID: 280-84597-6 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330294

Ferrous Iron ND HF 2.00 1.93 mg/L 96 85 - 113 0 10

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: ADDV-045Lab Sample ID: 280-84597-6 DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 330294

Ferrous Iron ND HF ND mg/L NC 10

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

TestAmerica Denver

Page 36 of 47 6/30/2016

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



QC Association Summary
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

GC/MS VOA

Analysis Batch: 331583

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8260B280-84597-1 ADDV-049 Total/NA

Water 8260B280-84597-2 ADDV-038 Total/NA

Water 8260B280-84597-2 - DL ADDV-038 Total/NA

Water 8260B280-84597-2 MS ADDV-038 Total/NA

Water 8260B280-84597-2 MSD ADDV-038 Total/NA

Water 8260B280-84597-3 ADDV-039 Total/NA

Water 8260B280-84597-4 ADDV-037 Total/NA

Water 8260B280-84597-4 - DL ADDV-037 Total/NA

Water 8260B280-84597-6 ADDV-045 Total/NA

Water 8260B280-84597-7 ADDV-036 Total/NA

Water 8260B280-84597-7 - DL ADDV-036 Total/NA

Water 8260B280-84597-8 ADDV-035 Total/NA

Water 8260B280-84597-8 - DL ADDV-035 Total/NA

Water 8260B280-84597-9 ADDV-044 Total/NA

Water 8260B280-84597-10 ADDV-050 Total/NA

Water 8260B280-84597-11 ADDV-014 Total/NA

Water 8260B280-84597-11 - DL ADDV-014 Total/NA

Water 8260B280-84597-12 ADDV-015 Total/NA

Water 8260B280-84597-12 - DL ADDV-015 Total/NA

Water 8260BLCS 280-331583/4 Lab Control Sample Total/NA

Water 8260BMB 280-331583/6 Method Blank Total/NA

Analysis Batch: 331767

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8260B280-84595-D-3 MS Matrix Spike Total/NA

Water 8260B280-84595-D-3 MSD Matrix Spike Duplicate Total/NA

Water 8260B280-84597-13 ADDV-023 Total/NA

Water 8260BLCS 280-331767/4 Lab Control Sample Total/NA

Water 8260BMB 280-331767/6 Method Blank Total/NA

GC VOA

Analysis Batch: 331723

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water RSK-175280-84597-6 ADDV-045 Total/NA

Water RSK-175280-84597-9 ADDV-044 Total/NA

Water RSK-175280-84597-13 ADDV-023 Total/NA

Water RSK-175280-84605-H-2 DU Duplicate Total/NA

Water RSK-175320-19731-F-14 MS Matrix Spike Total/NA

Water RSK-175320-19731-F-14 MSD Matrix Spike Duplicate Total/NA

Water RSK-175LCS 280-331723/5 Lab Control Sample Total/NA

Water RSK-175LCSD 280-331723/6 Lab Control Sample Dup Total/NA

Water RSK-175MB 280-331723/7 Method Blank Total/NA

General Chemistry

Analysis Batch: 330208

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0280-84597-6 ADDV-045 Total/NA

Water 300.0280-84597-9 ADDV-044 Total/NA
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QC Association Summary
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

General Chemistry (Continued)

Analysis Batch: 330208 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0280-84597-9 DU ADDV-044 Total/NA

Water 300.0280-84597-9 MS ADDV-044 Total/NA

Water 300.0280-84597-9 MSD ADDV-044 Total/NA

Water 300.0280-84597-13 ADDV-023 Total/NA

Water 300.0LCS 280-330208/4 Lab Control Sample Total/NA

Water 300.0LCSD 280-330208/5 Lab Control Sample Dup Total/NA

Water 300.0MB 280-330208/6 Method Blank Total/NA

Water 300.0MRL 280-330208/3 Lab Control Sample Total/NA

Analysis Batch: 330209

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0280-84597-6 ADDV-045 Total/NA

Water 300.0280-84597-9 ADDV-044 Total/NA

Water 300.0280-84597-9 DU ADDV-044 Total/NA

Water 300.0280-84597-9 MS ADDV-044 Total/NA

Water 300.0280-84597-9 MSD ADDV-044 Total/NA

Water 300.0280-84597-13 ADDV-023 Total/NA

Water 300.0LCS 280-330209/4 Lab Control Sample Total/NA

Water 300.0LCSD 280-330209/5 Lab Control Sample Dup Total/NA

Water 300.0MB 280-330209/6 Method Blank Total/NA

Water 300.0MRL 280-330209/3 Lab Control Sample Total/NA

Analysis Batch: 330284

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 4500 S2 F280-84538-G-16 MSD Matrix Spike Duplicate Total/NA

Water SM 4500 S2 F280-84538-I-16 MS Matrix Spike Total/NA

Water SM 4500 S2 F280-84597-6 ADDV-045 Total/NA

Water SM 4500 S2 F280-84597-9 ADDV-044 Total/NA

Water SM 4500 S2 F280-84597-13 ADDV-023 Total/NA

Water SM 4500 S2 FLCS 280-330284/1 Lab Control Sample Total/NA

Water SM 4500 S2 FLCS 280-330284/23 Lab Control Sample Total/NA

Water SM 4500 S2 FMB 280-330284/2 Method Blank Total/NA

Water SM 4500 S2 FMB 280-330284/24 Method Blank Total/NA

Analysis Batch: 330294

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM3500_FE_D280-84597-6 ADDV-045 Total/NA

Water SM3500_FE_D280-84597-6 DU ADDV-045 Total/NA

Water SM3500_FE_D280-84597-6 MS ADDV-045 Total/NA

Water SM3500_FE_D280-84597-6 MSD ADDV-045 Total/NA

Water SM3500_FE_D280-84597-9 ADDV-044 Total/NA

Water SM3500_FE_D280-84597-13 ADDV-023 Total/NA

Water SM3500_FE_DLCS 280-330294/9 Lab Control Sample Total/NA

Water SM3500_FE_DMB 280-330294/10 Method Blank Total/NA

Analysis Batch: 331020

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9060280-84538-D-16 MS Matrix Spike Total/NA

Water 9060280-84538-D-16 MSD Matrix Spike Duplicate Total/NA

Water 9060280-84597-3 ADDV-039 Total/NA

Water 9060280-84597-4 ADDV-037 Total/NA
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QC Association Summary
TestAmerica Job ID: 280-84597-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

General Chemistry (Continued)

Analysis Batch: 331020 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9060280-84597-6 ADDV-045 Total/NA

Water 9060280-84597-7 ADDV-036 Total/NA

Water 9060280-84597-8 ADDV-035 Total/NA

Water 9060280-84597-9 ADDV-044 Total/NA

Water 9060280-84597-11 ADDV-014 Total/NA

Water 9060320-19563-E-3 MS Matrix Spike Total/NA

Water 9060320-19563-E-3 MSD Matrix Spike Duplicate Total/NA

Water 9060LCS 280-331020/3 Lab Control Sample Total/NA

Water 9060MB 280-331020/4 Method Blank Total/NA

Analysis Batch: 331173

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 9060280-84597-2 ADDV-038 Total/NA

Water 9060280-84597-2 MS ADDV-038 Total/NA

Water 9060280-84597-2 MSD ADDV-038 Total/NA

Water 9060280-84597-12 ADDV-015 Total/NA

Water 9060280-84597-13 ADDV-023 Total/NA

Water 9060LCS 280-331173/3 Lab Control Sample Total/NA

Water 9060MB 280-331173/4 Method Blank Total/NA

Analysis Batch: 331257

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 2320B280-84592-B-1 DU Duplicate Total/NA

Water SM 2320B280-84597-6 ADDV-045 Total/NA

Water SM 2320B280-84597-9 ADDV-044 Total/NA

Water SM 2320B280-84597-13 ADDV-023 Total/NA

Water SM 2320BLCS 280-331257/51 Lab Control Sample Total/NA

Water SM 2320BMB 280-331257/52 Method Blank Total/NA

Analysis Batch: 331413

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0280-84597-2 ADDV-038 Total/NA

Water 300.0280-84597-2 DU ADDV-038 Total/NA

Water 300.0280-84597-2 MS ADDV-038 Total/NA

Water 300.0280-84597-2 MSD ADDV-038 Total/NA

Water 300.0280-84597-3 ADDV-039 Total/NA

Water 300.0280-84597-4 ADDV-037 Total/NA

Water 300.0280-84597-5 ADDV-043 Total/NA

Water 300.0280-84597-7 ADDV-036 Total/NA

Water 300.0280-84597-8 ADDV-035 Total/NA

Water 300.0280-84597-11 ADDV-014 Total/NA

Water 300.0280-84597-12 ADDV-015 Total/NA

Water 300.0LCS 280-331413/4 Lab Control Sample Total/NA

Water 300.0LCSD 280-331413/5 Lab Control Sample Dup Total/NA

Water 300.0MB 280-331413/6 Method Blank Total/NA

Water 300.0MRL 280-331413/3 Lab Control Sample Total/NA
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Lab Chronicle
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84597-1
Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-049 Lab Sample ID: 280-84597-1
Matrix: WaterDate Collected: 06/16/16 11:30

Date Received: 06/17/16 10:00

Analysis 8260B TAW06/28/16 11:551 TAL DEN331583

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Client Sample ID: ADDV-038 Lab Sample ID: 280-84597-2
Matrix: WaterDate Collected: 06/16/16 09:05

Date Received: 06/17/16 10:00

Analysis 8260B TAW06/28/16 12:361 TAL DEN331583

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 10 331583 06/28/16 12:57 TAW TAL DENTotal/NA 20 mL 20 mL

Analysis 300.0 1 331413 06/27/16 13:40 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331173 06/23/16 15:44 CCJ TAL DENTotal/NA   

Client Sample ID: ADDV-039 Lab Sample ID: 280-84597-3
Matrix: WaterDate Collected: 06/16/16 08:50

Date Received: 06/17/16 10:00

Analysis 8260B TAW06/28/16 13:591 TAL DEN331583

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 300.0 1 331413 06/27/16 14:59 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331020 06/22/16 23:09 CCJ TAL DENTotal/NA   

Client Sample ID: ADDV-037 Lab Sample ID: 280-84597-4
Matrix: WaterDate Collected: 06/16/16 11:05

Date Received: 06/17/16 10:00

Analysis 8260B TAW06/28/16 14:195 TAL DEN331583

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 50 331583 06/28/16 14:40 TAW TAL DENTotal/NA 20 mL 20 mL

Analysis 300.0 1 331413 06/27/16 15:19 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331020 06/22/16 19:38 CCJ TAL DENTotal/NA   

Client Sample ID: ADDV-043 Lab Sample ID: 280-84597-5
Matrix: WaterDate Collected: 06/16/16 11:00

Date Received: 06/17/16 10:00

Analysis 300.0 AFB06/27/16 15:3950 TAL DEN331413

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5 mL 5 mL
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Lab Chronicle
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84597-1
Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-045 Lab Sample ID: 280-84597-6
Matrix: WaterDate Collected: 06/16/16 12:10

Date Received: 06/17/16 10:00

Analysis 8260B TAW06/28/16 15:011 TAL DEN331583

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis RSK-175 1 331723 06/28/16 19:54 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 330208 06/17/16 14:18 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 330209 06/17/16 14:18 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331020 06/22/16 19:55 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 331257 06/24/16 17:59 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330294 06/17/16 18:20 NAP TAL DENTotal/NA 10 mL 10 mL

Client Sample ID: ADDV-036 Lab Sample ID: 280-84597-7
Matrix: WaterDate Collected: 06/16/16 12:00

Date Received: 06/17/16 10:00

Analysis 8260B TAW06/28/16 15:21200 TAL DEN331583

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 2000 331583 06/28/16 15:42 TAW TAL DENTotal/NA 20 mL 20 mL

Analysis 300.0 1 331413 06/27/16 15:59 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331020 06/22/16 20:10 CCJ TAL DENTotal/NA   

Client Sample ID: ADDV-035 Lab Sample ID: 280-84597-8
Matrix: WaterDate Collected: 06/16/16 11:55

Date Received: 06/17/16 10:00

Analysis 8260B TAW06/28/16 16:03400 TAL DEN331583

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 4000 331583 06/28/16 16:24 TAW TAL DENTotal/NA 20 mL 20 mL

Analysis 300.0 5 331413 06/27/16 23:17 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331020 06/22/16 20:24 CCJ TAL DENTotal/NA   

Client Sample ID: ADDV-044 Lab Sample ID: 280-84597-9
Matrix: WaterDate Collected: 06/16/16 12:00

Date Received: 06/17/16 10:00

Analysis 8260B TAW06/28/16 16:441 TAL DEN331583

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis RSK-175 1 331723 06/28/16 19:59 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 330208 06/17/16 14:35 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 330209 06/17/16 14:35 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331020 06/22/16 20:41 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 331257 06/24/16 18:03 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL
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Lab Chronicle
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84597-1
Project/Site: THAN Davenport, IA - June 2016

Analysis SM3500_FE_D NAP06/17/16 18:201 TAL DEN330294

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 10 mL 10 mL

Client Sample ID: ADDV-050 Lab Sample ID: 280-84597-10
Matrix: WaterDate Collected: 06/16/16 12:30

Date Received: 06/17/16 10:00

Analysis 8260B TAW06/28/16 12:151 TAL DEN331583

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Client Sample ID: ADDV-014 Lab Sample ID: 280-84597-11
Matrix: WaterDate Collected: 06/16/16 10:30

Date Received: 06/17/16 10:00

Analysis 8260B TAW06/28/16 17:055 TAL DEN331583

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 50 331583 06/28/16 17:26 TAW TAL DENTotal/NA 20 mL 20 mL

Analysis 300.0 1 331413 06/27/16 16:39 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331020 06/22/16 20:56 CCJ TAL DENTotal/NA   

Client Sample ID: ADDV-015 Lab Sample ID: 280-84597-12
Matrix: WaterDate Collected: 06/16/16 10:35

Date Received: 06/17/16 10:00

Analysis 8260B TAW06/28/16 17:4710 TAL DEN331583

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis 8260B DL 100 331583 06/28/16 18:07 TAW TAL DENTotal/NA 20 mL 20 mL

Analysis 300.0 1 331413 06/27/16 17:38 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331173 06/23/16 16:32 CCJ TAL DENTotal/NA   

Client Sample ID: ADDV-023 Lab Sample ID: 280-84597-13
Matrix: WaterDate Collected: 06/16/16 09:10

Date Received: 06/17/16 10:00

Analysis 8260B TAW06/29/16 10:021 TAL DEN331767

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Analysis RSK-175 1 331723 06/28/16 20:03 MPS TAL DENTotal/NA 18 mL 18 mL

Analysis 300.0 1 330208 06/17/16 15:47 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 300.0 1 330209 06/17/16 15:47 AFB TAL DENTotal/NA 5 mL 5 mL

Analysis 9060 1 331173 06/23/16 17:16 CCJ TAL DENTotal/NA   

Analysis SM 2320B 1 331257 06/24/16 18:07 IEU TAL DENTotal/NA 1 mL  

Analysis SM 4500 S2 F 1 330284 06/17/16 15:49 KAM TAL DENTotal/NA 200 mL 200 mL

Analysis SM3500_FE_D 1 330294 06/17/16 18:20 NAP TAL DENTotal/NA 10 mL 10 mL

Laboratory References:

TAL DEN = TestAmerica Denver, 4955 Yarrow Street, Arvada, CO 80002, TEL (303)736-0100
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Certification Summary
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84597-1
Project/Site: THAN Davenport, IA - June 2016

Laboratory: TestAmerica Denver
Unless otherwise noted, all analytes for this laboratory were covered under each certification below.

Authority Program EPA Region Certification ID Expiration Date

Florida E876674NELAP 06-30-16

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but are not certified under this certification:

9060 Water Total Organic Carbon - Average

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but certification is not offered by the governing authority:

300.0 Water Chloride

300.0 Water Nitrate as N

300.0 Water Sulfate

Iowa State Program 7 370 11-30-16

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but certification is not offered by the governing authority:

300.0 Water Chloride

300.0 Water Nitrate as N

300.0 Water Sulfate

8260B Water 1,1,1-Trichloroethane

8260B Water 1,1-Dichloroethane

8260B Water 1,1-Dichloroethene

8260B Water 1,2-Dichloroethane

8260B Water Acetone

8260B Water Benzene

8260B Water Chloroethane

8260B Water cis-1,2-Dichloroethene

8260B Water Ethylbenzene

8260B Water Methyl ethyl ketone (MEK)

8260B Water Methylene Chloride

8260B Water m-Xylene & p-Xylene

8260B Water o-Xylene

8260B Water Styrene

8260B Water Tetrachloroethene

8260B Water Toluene

8260B Water trans-1,2-Dichloroethene

8260B Water Trichloroethene

8260B Water Vinyl chloride

8260B Water Xylenes, Total

9060 Water Total Organic Carbon - Average

RSK-175 Water Ethane

RSK-175 Water Ethene

RSK-175 Water Methane

SM3500_FE_D Water Ferrous Iron

Oregon NELAP 10 4025 01-09-17

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but are not certified under this certification:

9060 Water Total Organic Carbon - Average

SM3500_FE_D Water Ferrous Iron

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but certification is not offered by the governing authority:
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Certification Summary
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84597-1
Project/Site: THAN Davenport, IA - June 2016

Laboratory: TestAmerica Denver (Continued)
Unless otherwise noted, all analytes for this laboratory were covered under each certification below.

Authority Program EPA Region Certification ID Expiration Date

Oregon 402510NELAP 01-09-17

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but certification is not offered by the governing authority:

300.0 Water Chloride

300.0 Water Nitrate as N

300.0 Water Sulfate

TestAmerica Denver
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Login Sample Receipt Checklist

Client: CH2M Hill, Inc. Job Number: 280-84597-1

Login Number: 84597

Question Answer Comment

Creator: White, Denise E

List Source: TestAmerica Denver

List Number: 1

N/ARadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Denver
4955 Yarrow Street
Arvada, CO 80002
Tel: (303)736-0100

TestAmerica Job ID: 280-84641-1
Client Project/Site: THAN Davenport, IA - June 2016

For:
CH2M Hill, Inc.
2020 SW 4th Ave
Suite 300
Portland, Oregon 97201

Attn: Ms. Shannon Olson

Authorized for release by:
7/7/2016 12:15:15 PM

Jamie Ide, Project Manager I
(303)736-0126
jamie.ide@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
TestAmerica Job ID: 280-84641-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Qualifiers

GC/MS VOA

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not 

applicable.
E Result exceeded calibration range.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Denver
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Case Narrative
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84641-1
Project/Site: THAN Davenport, IA - June 2016

Job ID: 280-84641-1

Laboratory: TestAmerica Denver

Narrative

CASE NARRATIVE
Client: CH2M Hill, Inc.

Project: THAN Davenport, IA - June 2016

Report Number: 280-84641-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 

limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 

the reporting limits are adjusted relative to the dilution required.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

RECEIPT
The sample was received on 6/17/2016 10:00 AM; the sample arrived in good condition, properly preserved and, where required, on ice.  

The temperature of the cooler at receipt was 1.7º C.

Per client indication at project set up, the IDW water analyses are Total VOCs using the TCLP analyte list; not TCLP extracted VOCs as 
indicated on the chain of custody.

VOLATILE ORGANIC COMPOUNDS (GC-MS)
The MS/MSD associated with batch 280-332095 exhibited spike recoveries outside QC control limits for Trichloroethene. The associated 
LCS was in control and demonstrates that operating procedures were in control. No further action was required.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica Denver
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Detection Summary
TestAmerica Job ID: 280-84641-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-052 Lab Sample ID: 280-84641-1

Benzene

RL

1.0 ug/L

MDL

0.16

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.37 8260B

1,1-Dichloroethene 1.0 ug/L0.23 Total/NA10.33 J 8260B

Tetrachloroethene 1.0 ug/L0.20 Total/NA11.2 8260B

Trichloroethene 1.0 ug/L0.16 Total/NA10.60 J 8260B

Vinyl chloride 1.0 ug/L0.10 Total/NA158 8260B

TestAmerica Denver

This Detection Summary does not include radiochemical test results.

Page 5 of 16 7/7/2016

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Method Summary
TestAmerica Job ID: 280-84641-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method Method Description LaboratoryProtocol

SW8468260B Volatile Organic Compounds (GC/MS) TAL DEN

Protocol References:

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL DEN = TestAmerica Denver, 4955 Yarrow Street, Arvada, CO 80002, TEL (303)736-0100

TestAmerica Denver

Page 6 of 16 7/7/2016

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Sample Summary
TestAmerica Job ID: 280-84641-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

280-84641-1 ADDV-052 Water 06/16/16 16:00 06/17/16 10:00

TestAmerica Denver
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Client Sample Results
TestAmerica Job ID: 280-84641-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)

Lab Sample ID: 280-84641-1Client Sample ID: ADDV-052
Matrix: WaterDate Collected: 06/16/16 16:00

Date Received: 06/17/16 10:00
RL MDL

Benzene 0.37 J 1.0 0.16 ug/L 06/30/16 21:18 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

6.0 2.0 ug/L 06/30/16 21:18 12-Butanone (MEK) ND

1.0 0.19 ug/L 06/30/16 21:18 1Carbon tetrachloride ND

1.0 0.17 ug/L 06/30/16 21:18 1Chlorobenzene ND

1.0 0.16 ug/L 06/30/16 21:18 1Chloroform ND

1.0 0.13 ug/L 06/30/16 21:18 11,2-Dichloroethane ND

1.0 0.23 ug/L 06/30/16 21:18 11,1-Dichloroethene 0.33 J

1.0 0.20 ug/L 06/30/16 21:18 1Tetrachloroethene 1.2

1.0 0.16 ug/L 06/30/16 21:18 1Trichloroethene 0.60 J

1.0 0.10 ug/L 06/30/16 21:18 1Vinyl chloride 58

1,2-Dichloroethane-d4 (Surr) 87 70 - 127 06/30/16 21:18 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Toluene-d8 (Surr) 96 06/30/16 21:18 180 - 125

4-Bromofluorobenzene (Surr) 100 06/30/16 21:18 178 - 120

Dibromofluoromethane (Surr) 92 06/30/16 21:18 177 - 120

TestAmerica Denver
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Surrogate Summary
TestAmerica Job ID: 280-84641-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (70-127) (80-125) (78-120) (77-120)

12DCE TOL BFB DBFM

87 96 100 92280-84641-1

Percent Surrogate Recovery (Acceptance Limits)

ADDV-052

84 97 98 88280-84789-H-2 MS Matrix Spike

85 96 99 89280-84789-H-2 MSD Matrix Spike Duplicate

84 94 97 88LCS 280-332095/6 Lab Control Sample

87 96 99 91MB 280-332095/8 Method Blank

Surrogate Legend

12DCE = 1,2-Dichloroethane-d4 (Surr)

TOL = Toluene-d8 (Surr)

BFB = 4-Bromofluorobenzene (Surr)

DBFM = Dibromofluoromethane (Surr)

TestAmerica Denver
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QC Sample Results
TestAmerica Job ID: 280-84641-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 280-332095/8
Matrix: Water Prep Type: Total/NA
Analysis Batch: 332095

RL MDL

Benzene ND 1.0 0.16 ug/L 06/30/16 19:35 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 2.06.0 ug/L 06/30/16 19:35 12-Butanone (MEK)

ND 0.191.0 ug/L 06/30/16 19:35 1Carbon tetrachloride

ND 0.171.0 ug/L 06/30/16 19:35 1Chlorobenzene

ND 0.161.0 ug/L 06/30/16 19:35 1Chloroform

ND 0.131.0 ug/L 06/30/16 19:35 11,2-Dichloroethane

ND 0.231.0 ug/L 06/30/16 19:35 11,1-Dichloroethene

ND 0.201.0 ug/L 06/30/16 19:35 1Tetrachloroethene

ND 0.161.0 ug/L 06/30/16 19:35 1Trichloroethene

ND 0.101.0 ug/L 06/30/16 19:35 1Vinyl chloride

1,2-Dichloroethane-d4 (Surr) 87 70 - 127 06/30/16 19:35 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

96 06/30/16 19:35 1Toluene-d8 (Surr) 80 - 125

99 06/30/16 19:35 14-Bromofluorobenzene (Surr) 78 - 120

91 06/30/16 19:35 1Dibromofluoromethane (Surr) 77 - 120

Client Sample ID: Lab Control SampleLab Sample ID: LCS 280-332095/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 332095

Benzene 5.00 5.82 ug/L 116 65 - 135

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

2-Butanone (MEK) 20.0 19.8 ug/L 99 44 - 177

Carbon tetrachloride 5.00 5.72 ug/L 114 65 - 135

Chlorobenzene 5.00 5.27 ug/L 105 65 - 135

Chloroform 5.00 5.64 ug/L 113 65 - 135

1,2-Dichloroethane 5.00 5.45 ug/L 109 65 - 135

1,1-Dichloroethene 5.00 5.70 ug/L 114 65 - 136

Tetrachloroethene 5.00 5.50 ug/L 110 65 - 135

Trichloroethene 5.00 5.64 ug/L 113 65 - 135

Vinyl chloride 5.00 4.87 ug/L 97 40 - 137

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

84

LCS LCS

Qualifier Limits%Recovery

94Toluene-d8 (Surr) 80 - 125

974-Bromofluorobenzene (Surr) 78 - 120

88Dibromofluoromethane (Surr) 77 - 120

Client Sample ID: Matrix SpikeLab Sample ID: 280-84789-H-2 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 332095

Benzene ND 10.0 10.5 ug/L 105 65 - 135

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

2-Butanone (MEK) ND 40.0 40.2 ug/L 101 44 - 177

Carbon tetrachloride ND 10.0 10.6 ug/L 106 65 - 135

TestAmerica Denver
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QC Sample Results
TestAmerica Job ID: 280-84641-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Matrix SpikeLab Sample ID: 280-84789-H-2 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 332095

Chlorobenzene ND 10.0 9.68 ug/L 97 65 - 135

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Chloroform ND 10.0 11.1 ug/L 111 65 - 135

1,2-Dichloroethane ND 10.0 10.3 ug/L 103 65 - 135

1,1-Dichloroethene ND 10.0 11.0 ug/L 110 65 - 136

Tetrachloroethene 4.1 J 10.0 13.8 ug/L 98 65 - 135

Trichloroethene 770 10.0 606 E 4 ug/L -1671 65 - 135

Vinyl chloride ND 10.0 10.9 ug/L 109 40 - 137

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

84

MS MS

Qualifier Limits%Recovery

97Toluene-d8 (Surr) 80 - 125

984-Bromofluorobenzene (Surr) 78 - 120

88Dibromofluoromethane (Surr) 77 - 120

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 280-84789-H-2 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 332095

Benzene ND 10.0 11.1 ug/L 111 65 - 135 6 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

2-Butanone (MEK) ND 40.0 42.8 ug/L 107 44 - 177 6 32

Carbon tetrachloride ND 10.0 11.0 ug/L 110 65 - 135 3 21

Chlorobenzene ND 10.0 10.2 ug/L 102 65 - 135 6 20

Chloroform ND 10.0 11.7 ug/L 117 65 - 135 5 20

1,2-Dichloroethane ND 10.0 11.1 ug/L 111 65 - 135 7 20

1,1-Dichloroethene ND 10.0 11.7 ug/L 117 65 - 136 6 20

Tetrachloroethene 4.1 J 10.0 13.9 ug/L 98 65 - 135 0 20

Trichloroethene 770 10.0 595 E 4 ug/L -1781 65 - 135 2 20

Vinyl chloride ND 10.0 11.5 ug/L 115 40 - 137 6 24

1,2-Dichloroethane-d4 (Surr) 70 - 127

Surrogate

85

MSD MSD

Qualifier Limits%Recovery

96Toluene-d8 (Surr) 80 - 125

994-Bromofluorobenzene (Surr) 78 - 120

89Dibromofluoromethane (Surr) 77 - 120

TestAmerica Denver
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QC Association Summary
TestAmerica Job ID: 280-84641-1Client: CH2M Hill, Inc.

Project/Site: THAN Davenport, IA - June 2016

GC/MS VOA

Analysis Batch: 332095

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 8260B280-84641-1 ADDV-052 Total/NA

Water 8260B280-84789-H-2 MS Matrix Spike Total/NA

Water 8260B280-84789-H-2 MSD Matrix Spike Duplicate Total/NA

Water 8260BLCS 280-332095/6 Lab Control Sample Total/NA

Water 8260BMB 280-332095/8 Method Blank Total/NA

TestAmerica Denver
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Lab Chronicle
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84641-1
Project/Site: THAN Davenport, IA - June 2016

Client Sample ID: ADDV-052 Lab Sample ID: 280-84641-1
Matrix: WaterDate Collected: 06/16/16 16:00

Date Received: 06/17/16 10:00

Analysis 8260B RSN06/30/16 21:181 TAL DEN332095

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 20 mL

Laboratory References:

TAL DEN = TestAmerica Denver, 4955 Yarrow Street, Arvada, CO 80002, TEL (303)736-0100

TestAmerica Denver
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Certification Summary
Client: CH2M Hill, Inc. TestAmerica Job ID: 280-84641-1
Project/Site: THAN Davenport, IA - June 2016

Laboratory: TestAmerica Denver
The certifications listed below are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Florida E876674NELAP 06-30-16 *

Iowa State Program 7 370 11-30-16

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but certification is not offered by the governing authority:

8260B Water 1,1-Dichloroethene

8260B Water 1,2-Dichloroethane

8260B Water 2-Butanone (MEK)

8260B Water Benzene

8260B Water Carbon tetrachloride

8260B Water Chlorobenzene

8260B Water Chloroform

8260B Water Tetrachloroethene

8260B Water Trichloroethene

8260B Water Vinyl chloride

Oregon NELAP 10 4025 01-09-17

TestAmerica Denver

* Certification renewal pending - certification considered valid.
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Login Sample Receipt Checklist

Client: CH2M Hill, Inc. Job Number: 280-84641-1

Login Number: 84641

Question Answer Comment

Creator: Pottruff, Reed W

List Source: TestAmerica Denver

List Number: 1

N/ARadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Denver
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Data Quality Evaluation for THAN Davenport 
Semiannual Monitoring Event at the 2040 West River 
Drive Site, Davenport, Iowa 
Introduction 
The objective of this data quality evaluation (DQE) memorandum is to assess the quality of analytical 
results for groundwater samples collected by CH2M HILL Engineers, Inc. (CH2M) June 14 through June 16, 
2016, at the 2040 West River Drive site in Davenport, Iowa, for T. H. Agriculture & Nutrition, L.L.C. (THAN); 
Elementis Chemicals, Inc. (Elementis); and Harcros Chemicals, Inc. (Harcros). Guidance for this DQE 
memorandum is from the Quality Assurance Project Plan/Sampling and Analysis Plan, 2040 West River 
Drive, Davenport, Iowa (CH2M, 2012); U.S. Environmental Protection Agency (EPA) Contract Laboratory 
National Functional Guidelines (NFG) for Organic Data Review, June 2008; The EPA NFG for Inorganic Data 
Review, January 2010; and individual method requirements. The analytical results were evaluated using 
the criteria of precision, accuracy, representativeness, comparability, and completeness (PARCC) as 
described in the quality assurance project plan (QAPP). 

This DQE memorandum is intended as a general data quality assessment designed to summarize data 
issues. 

Analytical Data 
This DQE memorandum covers 39 groundwater samples, 4 field duplicates (FDs), 2 aliquots for 
groundwater laboratory matrix spike (MS)/matrix spike duplicates (MSDs), 1 equipment blank (EB), 1 
field blank (FB), and 5 trip blanks (TBs). The samples were reported as three sample delivery groups 
(SDGs) listed as 280-84495, 280-84538, and 280-84597. Samples were collected and delivered to 
TestAmerica, Inc., in Arvada, Colorado. The samples were analyzed by one or more of the methods listed 
in Table 1. 

Table 1. Analytical Parameters 
Data Quality Evaluation for THAN Davenport Semiannual Monitoring Event 

Parameter Method Laboratory 

Volatile organic compounds (VOCs) SW-846 5030B/8260B TestAmerica 

Dissolved gases RSK-175 TestAmerica 

Total organic carbon (TOC) SW-846 9060 TestAmerica 

Alkalinity SM 2320 B TestAmerica 

Chloride, Sulfate, and Nitrate EPA 300.0 TestAmerica 

Sulfide SM 4500 S2-F TestAmerica 

Ferrous Iron SM 3500 FE-D TestAmerica 
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The SDGs were assessed by reviewing the following: (1) the chain-of-custody documentation; (2) 
holding-time compliance; (3) temperature compliance; (4) method blank results; (5) FB, EB, and TB 
results; (6) laboratory control sample (LCS)/laboratory control sample duplicate (LCSD) recoveries; (7) 
MS/MSD recoveries; (8) surrogate spike recoveries; and (9) FD precision. Ten percent of the data were 
also reviewed for initial and continuing calibration criteria, internal standard recoveries and any other 
required quality control (QC) samples at the specified frequencies. 

Data flags were assigned according to the NFGs. Multiple flags are routinely applied to specific sample 
method/matrix/analyte combinations, but there will only be one final flag. A final flag is applied to the 
data and is the most conservative of the applied validation flags. The final flag also includes matrix and 
blank sample impacts. 

The data flags are listed and defined as follows: 

• J = Estimated. The analyte was below the stated reporting limit (RL), but greater than the method 
detection limit (MDL), or there is an analytical bias. 

• U = Undetected. The analyte was analyzed for but not detected at a concentration equal to or 
greater than the laboratory RL. 

• UB = Undetected due to blank contamination. The analyte was detected in the sample and in an 
associated calibration, method, equipment, field, or trip blank. The analyte concentration is 
potentially the result of contamination. 

• UJ = Estimated. The analyte was not detected above the MDL; however, the MDL is approximate, 
and may or may not represent the actual limit of detection. 

Findings 
The overall summaries of the data validation are contained in the following sections.  

Holding Time and Preservation 
All acceptance criteria were met with the following exceptions: 

• The analytical holding time for ferrous iron was exceeded for all of the samples. The results were 
qualified as estimated detected or estimated non-detected results and flagged “J” or “UJ,” 
respectively, in the associated samples. 

• The VOC analytical holding time was exceeded for samples BW-14DL, BW-14FDDL and BW-25. The 
results were qualified as estimated detected or estimated non-detected results and flagged “J” or 
“UJ,” respectively, in the associated samples. 

Calibration  
Initial and continuing calibration analyses were performed as required by the methods. All acceptance 
criteria were met in the ten percent reviewed with the following exceptions: 

• The retention time window for ethane was exceeded for samples BW-09, BW-19, BW-24-390 and 
MW-07. The data were qualified as estimated detected results and flagged “J” in the associated 
samples. 

Calibration Blanks 
Calibration blanks were analyzed at the required frequency and were free of contamination in the 10 
percent reviewed with the following exceptions: 
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• Chloride was detected at a concentration less than the RL in one continuing calibration blank 
associated with SDG 280-84538. All of the associated results were detected greater than five times 
the concentration found in the blank and were therefore not qualified. 

• Three continuing calibration blanks associated with SDG 280-84538 detected alkalinity at 
concentrations less than the RL. All of the associated results were detected greater than five times 
the concentration found in the blanks and were therefore not qualified. 

Method Blanks 
Method blanks were analyzed at the required frequency and were free of contamination with the 
following exceptions: 

• Acetone was detected at a concentration less than the RL in one method blank associated SDG 280-
84538. The data were qualified as not detected at the concentration measured and flagged “UB” 
when the associated sample concentrations were less than ten times the blank concentration. Non-
detects were not qualified. 

• One method blank associated with SDG 280-84538 detected methylene chloride at a concentration 
less than the RL. The data were qualified as not detected at the concentration measured and flagged 
“UB” when the associated sample concentrations were less than ten times the blank concentration. 
Those results detected greater than ten times the concentration found in the blank were not 
qualified. 

• Alkalinity was detected at concentrations less than the RL in two method blanks associated with SDG 
280-84495 and three method blanks associated with SDG 280-84538.  All of the associated sample 
results were detected greater than five times the concentration found in the blanks and were 
therefore not qualified. 

Field Blanks 
One EB (ADDV-044), one FB (ADDV-045), and five TBs (ADDV-046 through ADDV-050) were collected, 
analyzed, and were free of contamination with the following exceptions: 

• Methylene chloride was detected at a concentration less than the RL in two TBs associated with SDG 
280-84495. The data were qualified as not detected at the concentration measured and flagged 
“UB” when the associated sample concentrations were less than 10 times the blank concentration. 
Non-detected results were not qualified. 

• Two TBs associated with SDG 280-84597 detected acetone at a concentration less than the RL. The 
data were qualified as not detected at the concentration measured and flagged “UB” when the 
associated sample concentrations were less than ten times the blank concentration. Non-detected 
results were not qualified. 

• Both the EB and FB detected TOC at a concentration less than the RL. The data were qualified as not 
detected at the concentration measured and flagged “UB” when the associated sample 
concentrations were less than five times the blank concentration. Results detected greater than five 
times the concentration found in the blanks were not qualified.  

• Methane was detected at a concentration less than the RL in the FB. All of the associated results 
were detected greater than five times the concentration found in the blank and were therefore not 
qualified. 

Laboratory Control Samples 
LCSs/LCSDs were analyzed as required, and all accuracy criteria were met. 
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Matrix Spike 
MS/MSDs were analyzed as required, and all accuracy and precision criteria were met with the following 
exceptions:   

• The MS recovered 1,2-dichlorethane greater than the upper control limit for sample BW-09, 
indicating a possible high bias in the sample. The associated BW-09 result was non-detect; 
therefore, the sample data were not qualified. 

• Chloride was recovered greater than the upper control limit in the MSD for sample BW-33. The data 
were qualified as an estimated detected result and flagged “J” in the BW-33 sample result. 

Surrogates 
Surrogates were added as required and all acceptance criteria were met with the following exception: 

• One VOC surrogate was recovered greater than control limits in sample BW-26-65, indicating a 
possible high bias. Detected results were qualified as estimated and flagged “J” in the BW-26-65 
sample result. 

• Surrogates that were diluted out were not flagged. 

Internal Standards 
Internal standards were added as required and all acceptance criteria were met in the ten percent 
reviewed. 

Field Duplicates 
FDs were collected and analyzed as required and all precision criteria were met with the following 
exceptions:  

• The relative percent difference (RPD) for methylene chloride, m&p-xylenes, o-xylenes, total xylenes 
and toluene was greater than the method criteria in the FD pair BW-06/BW-06FD. The data were 
qualified as estimated detects and flagged “J” in the FD pair. 

• Ferrous iron reported a RPD greater than the method criteria in the FD pairs BW-14/BW-14FD and 
BW-24-390/ BW-24-390FD. The data were qualified as estimated detects and flagged “J” in the FD 
pair. 

Column Differential 
The RPD between the primary and confirmation columns for the dissolved gas analysis were calculated 
to determine the precision of the results. The RPDs were generally within the established QC limits of 
less than 40 percent with the following exception: 

• The RPD for ethene was greater than the method criteria for samples BW-25 and MW-07. The 
results were qualified as estimated detected results and flagged “J” in the associated samples. 

Chain-of-Custody 
Required procedures were followed and the documents were free of errors. 
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Overall Assessment 
The goal of the assessment is to demonstrate that a sufficient number of representative samples were 
collected and the resulting analytical data can be used to support the decision making process. The 
following summary highlights the PARCC findings for the above-defined event: 

• Precision of the data was verified through the review of the laboratory data quality indicators that 
include LCS/LCSD, MS/MSD, FD, and column confirmation RPDs. Precision was acceptable with the 
exception of a few analytes being qualified as estimated detected results in eight samples due to FD 
and column confirmation RPD issues as stated above. Data users should consider the impact to any 
result that is qualified as estimated as it may contain a bias, which could affect the decision making 
process. 

• Accuracy of the data was verified through the review of the calibration data, LCS/LCSD, MS/MSD, 
surrogate, and internal standard recoveries, as well as the evaluation of 
calibration/method/equipment/field/trip blank data. Accuracy was acceptable with several analytes 
being qualified as estimated detected results in six samples due to calibration, MSD and surrogate 
issues. Acetone, methylene chloride and/or TOC were qualified as not detected in 20 samples due to 
low-level detections in the method, equipment, field and/or trip blank. 

• Representativeness of the data was verified through the sample collection, storage, and 
preservation procedures and the verification of holding-time compliance. The laboratory did not 
note any problems with the sample collection, storage, and preservation procedures. The holding 
time criterion for ferrous iron was exceeded for all of the samples and the VOC analytical holding 
time was exceeded for four samples, resulting in data being qualified as estimated. All other data 
were reported from analyses within the recommended holding time.  

• Comparability of the data was verified using standard analytical procedures and standard units for 
reporting. Results obtained are comparable to industry standards in that the collection and 
analytical techniques followed approved, documented procedures. 

• Completeness is a measure of the number of valid measurements obtained in relation to the total 
number of measurements planned. Completeness is expressed as the percentage of valid or usable 
measurements compared to planned measurements. Valid data are defined as all data that are not 
rejected for project use. All data were considered valid. The completeness goal was met for all 
analytes. 
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APPENDIX E 

Groundwater Data Analysis Methods 
The historical and most recent groundwater data were evaluated to assess the effectiveness of onsite 
and offsite groundwater remedies using the methods described in the following sections.  

Due to changes in the monitoring well network through time and frequency of monitoring at each well, 
proxy values (i.e., prior sampling event results) were assigned to those wells with missing concentration 
data for a given year so that a consistent monitoring well network was used for interpolation of the 
groundwater concentration data. Nondetects were assumed to be zero for the purposes of the data 
analyses except for the Mann-Kendall analysis as further described below.  

A discussion of elevated reporting limits and detection limits, and their effect, if any, on the relative 
change in concentrations is also included in the following sections. 

Isosurface Images 
Isosurface images were generated for total volatile organic compounds (VOCs), total chlorinated VOCs 
(CVOCs), and total aromatics for the 2005 and 2016 datasets. These isosurface images are based on the 
three-dimensional isovolume that is generated by kriging each dataset using the GSLIB: Geostatistical 
Software Library and User’s Guide (Deutsch and Journel, 1992) geostatistical algorithms as implemented 
within the Stanford Geostatistical Modeling Software, version 2.1 (SGeMS) (Remy, 2009). The SGeMS is 
an open-source computer package for solving problems involving spatially related variables. The 
resultant isosurfaces, represented on a two-dimensional planar/map surface, represent the maximum 
concentration detected across the entire depth interval at each locational (x, y) grid node.  

Mass Estimate Calculations 
Total mass estimates and mass for individual VOC compounds were calculated using the Thiessen 
polygon method (Fetter, 2004), a spatially integrated method that provides a rough approximation of 
the dissolved mass present in groundwater. The resultant site-wide mass estimates for individual 
sampling events are then used to evaluate changes in the mass of total VOCs over time. The approach 
assumes that the estimated mass can be calculated by multiple polygons of defined area, depth, and 
concentration. Polygon borders are established at locations halfway between a given well and each well 
adjacent to it. For wells without adjacent wells on each side (i.e., downgradient monitoring wells), a 
polygon border of 10 percent is assigned, as shown on Figure E-1.  

As discussed above, proxy values were assigned to those wells with missing concentration data for a 
given year so that the same number of polygons can be used for each year’s calculation. Therefore, the 
use of proxy values conservatively overestimates mass values because ongoing/achieved constituent 
degradation is not accounted for when an older concentration value is used. 

The mass for an individual VOC compound in groundwater was calculated by multiplying its 
concentration measured in a well central to its Thiessen polygon times the pore volume (polygonal area 
multiplied by the vertical saturated thickness and total porosity) within each individual polygon. 
Individual polygon masses were then summed to get the total mass for that VOC compound across the 
polygon network.  

After the mass was estimated for each year, the Mann-Kendall test (discussed below) was applied to the 
set of estimated mass values to evaluate whether the total VOC mass exhibited a trend.  
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Mann-Kendall Statistical Test 
The Mann-Kendall test is a nonparametric test used to identify whether there is a statistically significant 
trend over the period of monitoring. The Mann-Kendall test is based on the idea that a lack of trend 
should correspond to a time versus concentration plot that fluctuates randomly about a constant mean 
level, with no visually apparent upward or downward pattern (U.S. Environmental Protection Agency 
[EPA], 2009). As a nonparametric procedure, the Mann-Kendall test does not require the underlying 
data to follow a specific distribution. The test compares the relative magnitudes of sample data rather 
than the data values. Analytical data reported at less than the reporting or detection limit (nondetects) 
can be used by assigning them a common value that is smaller than the smallest measured value in the 
data set (Gilbert, 1987). For this project analysis, a value of 0.01 micrograms per liter (µg/L) was 
assigned to nondetects. 

Maintaining statistical validity of the trend analysis requires constraints on the amount of minimum data 
that can be tested. To ensure a meaningful comparison of concentrations over time, evaluations of 
trends were performed only for wells with at least six independent sampling events and a detection 
frequency of greater than 50 percent. The temporal behavior of the concentration data was also 
examined graphically to confirm the results of the trend analysis. A time series plot of concentrations 
was generated for each monitoring well and includes the use of a locally weighted scatter plot 
smoothing curve to visually show the overall trend in the data (Cleveland, 1979). 

For monitoring wells where no trend could be statistically determined at the 95-percent confidence 
level, concentrations were deemed stable if the coefficient of variation (COV) was less than one. The 
COV is a relative measure of variation in the groundwater concentration data and can be affected by the 
magnitude of concentrations (EPA, 2009). As such, relatively higher concentrations can include 
significant variation while exhibiting a small COV. While there is no objective basis for using a particular 
value of COV to determine stability, values greater than 1 indicate that the data exhibit a greater detail 
of scatter about the mean. Values less than or near to a COV of 1 indicate that the data form a relatively 
close group about the mean value. Therefore, it is surmised that the determination of no trend 
corresponds to stable concentrations if the COV is less than 1. If the COV is greater than 1, it is possible 
that the determination of no trend has been adversely influenced by data variability (fluctuating 
concentrations). 

Assessment of Elevated Reporting and Detection Limits 
Although the evaluation methods above are based on a relative comparison between sampling events, 
an evaluation of elevated reporting limits and detection limits, and their effect, if any, on the relative 
change in total concentrations was completed in 2015, using the 2005 to 2015 dataset. The detection 
and reporting limits in the datasets over a 10-year period were reviewed and the following was 
identified: 

• In general, for a given compound, there are more instances of elevated detection and reporting 
limits above remedial action objectives (RAOs) in the historical datasets than there are in the more 
recent datasets. 

• The detection and reporting limits above RAOs for a given compound in the historical datasets are 
also generally higher than the detection and reporting limits above RAOs in the more recent 
datasets. 

For monitoring wells exhibiting elevated detection and reporting limits (such as offsite monitoring well 
BW-14), the concentrations of VOCs detected are much higher than the “value” associated with the 
elevated detection and reporting limits. Therefore, if one-half of the detection limit is used for 
nondetects to calculate the total VOC concentration instead of using 0, the total VOC concentration is 
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impacted minimally. For instance, the total VOC concentration was calculated for BW-14 using one-half 
of the detection limit as the concentration for nondetected compounds, and also 0 as the concentration 
for nondetected compounds from 2008 to 2015 (note offsite monitoring well BW-14 was not sampled 
between 2005 and 2008), and the following were identified: 

• The relative percent difference between the total VOC concentrations using these two methods has 
ranged from 0.03 to 3.89 percent between 2008 and 2015.  

• Both summation methods (using 0 for nondetects, and using one-half of the detection limit for 
nondetects) show a decrease in total VOC concentrations at BW-14 between 2008 and 2015. 
Therefore, different conclusions are not being drawn from the relative comparison between each 
year’s data set by using 0 as the nondetect value versus using one-half of the detection limit.  

Based upon this analysis, elevated detection and reporting limits are not impacting the relative 
comparison of each of these data analysis methods from year to year.  
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Legend
Purple Thiessen polygons represent 
the ISCO (onsite) well network only.

Black Thiessen polygons represent the 
entire LTMP well network

LTMP (offsite) well network

ISCO (onsite) well network

ISCO = InSitu Chemical Oxidation

LTMP = Long-term Groundwater Monitoring 
  Plan

Note: 

MW-06 was not included in the mass
calculations since it has a history of usually
being dry and therefore has a limited saturated 
thickness and low detected concentrations and 
therefore would not greatly contribute to the 
total mass of the plume.
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Table F‐1. Tetrachloroethene Concentration Trends at Individual Wells Using Mann‐Kendall Analysis

THAN Davenport Site, 2040 West River Drive

Well Total Samples Monitored Zone
Detection 

Frequency (%)

Mann‐Kendall 

Result
Mann‐Kendall Trend Stability

Last Sample 

Date

ISCO Monitoring Wells
BW‐03/BW‐03R 21 Shallow Bedrock 100 90.3% (‐) No Trend Stable Jun‐16

BW‐04 17 Shallow Bedrock 65 97.1% (sig ‐) Decreasing NA Jun‐11

BW‐05 15 Shallow Bedrock 60 100.0% (sig ‐) Decreasing NA Jun‐10

BW‐06 12 Shallow Bedrock 0 NA >50% ND NA Jun‐16

BW‐16 16 Shallow Bedrock 100 100.0% (sig ‐) Decreasing NA Jun‐16

BW‐23‐125' 22 Intermediate Bedrock 5 NA >50% ND NA Jun‐16

BW‐23‐390' 22 Deep Bedrock 14 NA >50% ND NA Jun‐16

BW‐23‐50' 22 Shallow Bedrock 32 NA >50% ND NA Jun‐16

BW‐27 14 Shallow Bedrock 71 99.9% (sig ‐) Decreasing NA Jun‐16

BW‐28 8 Shallow Bedrock 100 96.9% (sig ‐) Decreasing NA Jun‐16

BW‐31 12 Shallow Bedrock 33 NA >50% ND NA Jun‐16

BW‐33 14 Shallow Bedrock 14 NA >50% ND NA Jun‐16

BW‐34 14 Shallow Bedrock 7 NA >50% ND NA Jun‐16

BW‐35 12 Shallow Bedrock 58 90.2% (‐) No Trend Not Stable Jun‐16

BW‐37 13 Shallow Bedrock 46 NA >50% ND NA Jun‐16

MW‐03 14 Unconsolidated 93 72.3% (+) No Trend Stable Jun‐16

MW‐04 20 Unconsolidated 100 99.4% (sig ‐) Decreasing NA Jun‐16

MW‐05 19 Unconsolidated 100 96.3% (sig ‐) Decreasing NA Jun‐16

MW‐06 7 Unconsolidated 100 88.1% (+) No Trend Stable Jun‐16

MW‐08 18 Unconsolidated 89 53.0% (+) No Trend Stable Jun‐16

PZ‐01 14 Shallow Bedrock 0 NA >50% ND NA Dec‐14

MNA Monitoring Wells
BW‐01 23 Shallow Bedrock 9 NA >50% ND NA Jun‐16

BW‐02 11 Shallow Bedrock 0 NA >50% ND NA Jun‐16

BW‐09 20 Shallow Bedrock 0 NA >50% ND NA Jun‐16

BW‐11 19 Shallow Bedrock 37 NA >50% ND NA Jun‐16

BW‐13 21 Shallow Bedrock 10 NA >50% ND NA Jun‐16

BW‐14 10 Shallow Bedrock 20 NA >50% ND NA Jun‐16

BW‐15 10 Shallow Bedrock 0 NA >50% ND NA Jun‐16

BW‐18 21 Shallow Bedrock 5 NA >50% ND NA Jun‐16

BW‐19 19 Shallow Bedrock 0 NA >50% ND NA Jun‐16

BW‐21 18 Intermediate Bedrock 0 NA >50% ND NA Jun‐16

BW‐24‐390' 18 Deep Bedrock 0 NA >50% ND NA Jun‐16

BW‐25 18 Shallow Bedrock 6 NA >50% ND NA Jun‐16

BW‐26‐395' 11 Deep Bedrock 0 NA >50% ND NA Jun‐16

BW‐26‐65' 13 Intermediate Bedrock 0 NA >50% ND NA Jun‐16

BW‐26‐85' 13 Intermediate Bedrock 0 NA >50% ND NA Jun‐16

MW‐01 20 Unconsolidated 10 NA >50% ND NA Jun‐16

MW‐07 9 Unconsolidated 22 NA >50% ND NA Jun‐16

MW‐13 8 Unconsolidated 0 NA >50% ND NA Jun‐16

Notes:

% = percent

NA = not applicable

>50% ND = greater than 50 percent nondetects.

sig = significance

‐ = decreasing

+ = increasing

Trend analysis performed using Mann Kendall single‐tailed test at 0.05 significance level.

For monitoring points exhibiting no trend at the 95% confidence level, concentrations are deemed stable if the coefficient of variation (COV) is equal to or 

less than one. The COV is a relative measure of variation in the groundwater concentration data, and can be affected by the magnitude of the 

concentrations. As such, concentrations that are high can include significant variation while exhibiting a small COV. While there is no objective basis for using 

a particular value of COV to determine stability, values greater than 1 indicate that the data exhibit a greater detail of scatter about the mean. 
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Table F‐2. Trichloroethene Concentration Trends at Individual Wells Using Mann‐Kendall Analysis

THAN Davenport Site, 2040 West River Drive

Well
Total 

Samples
Monitored Zone

Detection 

Frequency 

(%)

Mann‐Kendall 

Result

Mann‐Kendall 

Trend
Stability

Last Sample 

Date

ISCO Monitoring Wells
BW‐03/BW‐03R 21 Shallow Bedrock 95 97.1% (sig ‐) Decreasing NA Jun‐16

BW‐04 17 Shallow Bedrock 82 99.7% (sig ‐) Decreasing NA Jun‐11

BW‐05 15 Shallow Bedrock 53 100.0% (sig ‐) Decreasing NA Jun‐10

BW‐06 12 Shallow Bedrock 0 NA >50% ND NA Jun‐16

BW‐16 16 Shallow Bedrock 100 92.5% (+) No Trend Stable Jun‐16

BW‐23‐125' 22 Intermediate Bedrock 5 NA >50% ND NA Jun‐16

BW‐23‐390' 22 Deep Bedrock 18 NA >50% ND NA Jun‐16

BW‐23‐50' 22 Shallow Bedrock 36 NA >50% ND NA Jun‐16

BW‐27 14 Shallow Bedrock 93 99.9% (sig ‐) Decreasing NA Jun‐16

BW‐28 8 Shallow Bedrock 100 98.4% (sig ‐) Decreasing NA Jun‐16

BW‐31 12 Shallow Bedrock 33 NA >50% ND NA Jun‐16

BW‐33 14 Shallow Bedrock 36 NA >50% ND NA Jun‐16

BW‐34 14 Shallow Bedrock 7 NA >50% ND NA Jun‐16

BW‐35 12 Shallow Bedrock 50 60.6% (‐) No Trend Not Stable Jun‐16

BW‐37 13 Shallow Bedrock 38 NA >50% ND NA Jun‐16

MW‐03 14 Unconsolidated 93 72.3% (‐) No Trend Stable Jun‐16

MW‐04 20 Unconsolidated 95 63.9% (‐) No Trend Stable Jun‐16

MW‐05 19 Unconsolidated 100 87.6% (‐) No Trend Stable Jun‐16

MW‐06 7 Unconsolidated 100 93.2% (‐) No Trend Stable Jun‐16

MW‐08 18 Unconsolidated 83 88.7% (‐) No Trend Stable Jun‐16

PZ‐01 14 Shallow Bedrock 14 NA >50% ND NA Dec‐14

MNA Monitoring Wells
BW‐01 23 Shallow Bedrock 13 NA >50% ND NA Jun‐16

BW‐02 11 Shallow Bedrock 55 99.3% (sig ‐) Decreasing NA Jun‐16

BW‐09 20 Shallow Bedrock 0 NA >50% ND NA Jun‐16

BW‐11 19 Shallow Bedrock 63 68.8% (‐) No Trend Not Stable Jun‐16

BW‐13 21 Shallow Bedrock 10 NA >50% ND NA Jun‐16

BW‐14 10 Shallow Bedrock 30 NA >50% ND NA Jun‐16

BW‐15 10 Shallow Bedrock 50 99.4% (sig ‐) Decreasing NA Jun‐16

BW‐18 21 Shallow Bedrock 5 NA >50% ND NA Jun‐16

BW‐19 19 Shallow Bedrock 0 NA >50% ND NA Jun‐16

BW‐21 18 Intermediate Bedrock 0 NA >50% ND NA Jun‐16

BW‐24‐390' 18 Deep Bedrock 0 NA >50% ND NA Jun‐16

BW‐25 18 Shallow Bedrock 6 NA >50% ND NA Jun‐16

BW‐26‐395' 11 Deep Bedrock 0 NA >50% ND NA Jun‐16

BW‐26‐65' 13 Intermediate Bedrock 0 NA >50% ND NA Jun‐16

BW‐26‐85' 13 Intermediate Bedrock 0 NA >50% ND NA Jun‐16

MW‐01 20 Unconsolidated 0 NA >50% ND NA Jun‐16

MW‐07 9 Unconsolidated 78 92.5% (‐) No Trend Not Stable Jun‐16

MW‐13 8 Unconsolidated 0 NA >50% ND NA Jun‐16

Notes:

% = percent

NA = not applicable

>50% ND = greater than 50 percent nondetects.

sig = significance

‐ = decreasing

+ = increasing

Trend analysis performed using Mann Kendall single‐tailed test at 0.05 significance level.

For monitoring points exhibiting no trend at the 95% confidence level, concentrations are deemed stable if the coefficient of variation (COV) is 

equal to or less than one. The COV is a relative measure of variation in the groundwater concentration data, and can be affected by the 

magnitude of the concentrations. As such, concentrations that are high can include significant variation while exhibiting a small COV. While 

there is no objective basis for using a particular value of COV to determine stability, values greater than 1 indicate that the data exhibit a 

greater detail of scatter about the mean. 
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Table F‐3. 1,1,1‐Trichloroethane Concentration Trends at Individual Wells Using Mann‐Kendall Analysis

THAN Davenport Site, 2040 West River Drive

Well Total Samples Monitored Zone

Detection 

Frequency 

(%)

Mann‐

Kendall 

Result

Mann‐Kendall 

Trend
Stability

Last Sample 

Date

ISCO Monitoring Wells
BW‐03/BW‐03R 21 Shallow Bedrock 100 76.6% (‐) No Trend Stable Jun‐16

BW‐04 17 Shallow Bedrock 65 99.7% (sig ‐) Decreasing NA Jun‐11

BW‐05 15 Shallow Bedrock 93 99.6% (sig ‐) Decreasing NA Jun‐10

BW‐06 12 Shallow Bedrock 58 98.4% (sig ‐) Decreasing NA Jun‐16

BW‐16 16 Shallow Bedrock 100 96.0% (sig ‐) Decreasing NA Jun‐16

BW‐23‐125' 22 Intermediate Bedrock 82 100.0% (sig ‐) Decreasing NA Jun‐16

BW‐23‐390' 22 Deep Bedrock 32 NA >50% ND NA Jun‐16

BW‐23‐50' 22 Shallow Bedrock 100 100.0% (sig ‐) Decreasing NA Jun‐16

BW‐27 14 Shallow Bedrock 100 96.9% (sig ‐) Decreasing NA Jun‐16

BW‐28 8 Shallow Bedrock 100 99.3% (sig ‐) Decreasing NA Jun‐16

BW‐31 12 Shallow Bedrock 100 99.3% (sig ‐) Decreasing NA Jun‐16

BW‐33 14 Shallow Bedrock 100 92.9% (‐) No Trend Stable Jun‐16

BW‐34 14 Shallow Bedrock 0 NA >50% ND NA Jun‐16

BW‐35 12 Shallow Bedrock 100 95.7% (sig ‐) Decreasing NA Jun‐16

BW‐37 13 Shallow Bedrock 100 99.9% (sig ‐) Decreasing NA Jun‐16

MW‐03 14 Unconsolidated 93 98.5% (sig ‐) Decreasing NA Jun‐16

MW‐04 20 Unconsolidated 95 100.0% (sig ‐) Decreasing NA Jun‐16

MW‐05 19 Unconsolidated 100 76.9% (+) No Trend Not Stable Jun‐16

MW‐06 7 Unconsolidated 100 80.9% (‐) No Trend Stable Jun‐16

MW‐08 18 Unconsolidated 17 NA >50% ND NA Jun‐16

PZ‐01 14 Shallow Bedrock 86 82.0% (‐) No Trend Not Stable Dec‐14

MNA Monitoring Wells
BW‐01 23 Shallow Bedrock 78 99.4% (sig ‐) Decreasing NA Jun‐16

BW‐02 11 Shallow Bedrock 36 NA >50% ND NA Jun‐16

BW‐09 20 Shallow Bedrock 0 NA >50% ND NA Jun‐16

BW‐11 19 Shallow Bedrock 0 NA >50% ND NA Jun‐16

BW‐13 21 Shallow Bedrock 10 NA >50% ND NA Jun‐16

BW‐14 10 Shallow Bedrock 100 99.5% (sig ‐) Decreasing NA Jun‐16

BW‐15 10 Shallow Bedrock 30 NA >50% ND NA Jun‐16

BW‐18 21 Shallow Bedrock 10 NA >50% ND NA Jun‐16

BW‐19 19 Shallow Bedrock 5 NA >50% ND NA Jun‐16

BW‐21 18 Intermediate Bedrock 0 NA >50% ND NA Jun‐16

BW‐24‐390' 18 Deep Bedrock 0 NA >50% ND NA Jun‐16

BW‐25 18 Shallow Bedrock 0 NA >50% ND NA Jun‐16

BW‐26‐395' 11 Deep Bedrock 45 NA >50% ND NA Jun‐16

BW‐26‐65' 13 Intermediate Bedrock 85 94.3% (‐) No Trend Stable Jun‐16

BW‐26‐85' 13 Intermediate Bedrock 77 92.7% (‐) No Trend Not Stable Jun‐16

MW‐01 20 Unconsolidated 5 NA >50% ND NA Jun‐16

MW‐07 9 Unconsolidated 100 100.0% (sig ‐) Decreasing NA Jun‐16

MW‐13 8 Unconsolidated 0 NA >50% ND NA Jun‐16

Notes:

% = percent

NA = not applicable

>50% ND = greater than 50 percent nondetects.

sig = significance

‐ = decreasing

+ = increasing

Trend analysis performed using Mann Kendall single‐tailed test at 0.05 significance level.

For monitoring points exhibiting no trend at the 95% confidence level, concentrations are deemed stable if the coefficient of variation (COV) is 

equal to or less than one. The COV is a relative measure of variation in the groundwater concentration data, and can be affected by the magnitude 

of the concentrations. As such, concentrations that are high can include significant variation while exhibiting a small COV. While there is no 

objective basis for using a particular value of COV to determine stability, values greater than 1 indicate that the data exhibit a greater detail of 

scatter about the mean. 
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Table F‐4. Methylene Chloride Concentration Trends at Individual Wells Using Mann‐Kendall Analysis

THAN Davenport Site, 2040 West River Drive

Well
Total 

Samples
Monitored Zone

Detection 

Frequency 

(%)

Mann‐Kendall 

Result

Mann‐Kendall 

Trend
Stability

Last Sample 

Date

ISCO Monitoring Wells
BW‐03/BW‐03R 21 Shallow Bedrock 95 96.7% (sig ‐) Decreasing NA Jun‐16

BW‐04 17 Shallow Bedrock 35 NA >50% ND NA Jun‐11

BW‐05 15 Shallow Bedrock 33 NA >50% ND NA Jun‐10

BW‐06 12 Shallow Bedrock 33 NA >50% ND NA Jun‐16

BW‐16 16 Shallow Bedrock 13 NA >50% ND NA Jun‐16

BW‐23‐125' 22 Intermediate Bedrock 14 NA >50% ND NA Jun‐16

BW‐23‐390' 22 Deep Bedrock 41 NA >50% ND NA Jun‐16

BW‐23‐50' 22 Shallow Bedrock 55 100.0% (sig ‐) Decreasing NA Jun‐16

BW‐27 14 Shallow Bedrock 71 99.9% (sig ‐) Decreasing NA Jun‐16

BW‐28 8 Shallow Bedrock 63 50.0% (‐) No Trend Not Stable Jun‐16

BW‐31 12 Shallow Bedrock 17 NA >50% ND NA Jun‐16

BW‐33 14 Shallow Bedrock 0 NA >50% ND NA Jun‐16

BW‐34 14 Shallow Bedrock 7 NA >50% ND NA Jun‐16

BW‐35 12 Shallow Bedrock 25 NA >50% ND NA Jun‐16

BW‐37 13 Shallow Bedrock 100 98.9% (sig ‐) Decreasing NA Jun‐16

MW‐03 14 Unconsolidated 7 NA >50% ND NA Jun‐16

MW‐04 20 Unconsolidated 25 NA >50% ND NA Jun‐16

MW‐05 19 Unconsolidated 5 NA >50% ND NA Jun‐16

MW‐06 7 Unconsolidated 0 NA >50% ND NA Jun‐16

MW‐08 18 Unconsolidated 28 NA >50% ND NA Jun‐16

PZ‐01 14 Shallow Bedrock 29 NA >50% ND NA Dec‐14

MNA Monitoring Wells
BW‐01 23 Shallow Bedrock 4 NA >50% ND NA Jun‐16

BW‐02 11 Shallow Bedrock 27 NA >50% ND NA Jun‐16

BW‐09 20 Shallow Bedrock 0 NA >50% ND NA Jun‐16

BW‐11 19 Shallow Bedrock 5 NA >50% ND NA Jun‐16

BW‐13 21 Shallow Bedrock 10 NA >50% ND NA Jun‐16

BW‐14 10 Shallow Bedrock 30 NA >50% ND NA Jun‐16

BW‐15 10 Shallow Bedrock 0 NA >50% ND NA Jun‐16

BW‐18 21 Shallow Bedrock 5 NA >50% ND NA Jun‐16

BW‐19 19 Shallow Bedrock 0 NA >50% ND NA Jun‐16

BW‐21 18 Intermediate Bedrock 0 NA >50% ND NA Jun‐16

BW‐24‐390' 18 Deep Bedrock 0 NA >50% ND NA Jun‐16

BW‐25 18 Shallow Bedrock 0 NA >50% ND NA Jun‐16

BW‐26‐395' 11 Deep Bedrock 18 NA >50% ND NA Jun‐16

BW‐26‐65' 13 Intermediate Bedrock 31 NA >50% ND NA Jun‐16

BW‐26‐85' 13 Intermediate Bedrock 15 NA >50% ND NA Jun‐16

MW‐01 20 Unconsolidated 0 NA >50% ND NA Jun‐16

MW‐07 9 Unconsolidated 11 NA >50% ND NA Jun‐16

MW‐13 8 Unconsolidated 0 NA >50% ND NA Jun‐16

Notes:

% = percent

NA = not applicable

>50% ND = greater than 50 percent nondetects.

sig = significance

‐ = decreasing

+ = increasing

Trend analysis performed using Mann Kendall single‐tailed test at 0.05 significance level.

For monitoring points exhibiting no trend at the 95% confidence level, concentrations are deemed stable if the coefficient of variation (COV) 

is equal to or less than one. The COV is a relative measure of variation in the groundwater concentration data, and can be affected by the 

magnitude of the concentrations. As such, concentrations that are high can include significant variation while exhibiting a small COV. While 

there is no objective basis for using a particular value of COV to determine stability, values greater than 1 indicate that the data exhibit a 

greater detail of scatter about the mean. 
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Table F‐5. Cis‐1,2‐Dichloroethene Concentration Trends at Individual Wells Using Mann‐Kendall Analysis

THAN Davenport Site, 2040 West River Drive

Well
Total 

Samples
Monitored Zone

Detection 

Frequency (%)

Mann‐Kendall 

Result

Mann‐Kendall 

Trend
Stability

Last Sample 

Date

ISCO Monitoring Wells
BW‐03/BW‐03R 21 Shallow Bedrock 100 88.6% (+) No Trend Stable Jun-16

BW‐04 17 Shallow Bedrock 100 99.7% (sig -) Decreasing NA Jun-11

BW‐05 15 Shallow Bedrock 100 50.0% (-) No Trend Stable Jun-10

BW‐06 12 Shallow Bedrock 100 100.0% (sig -) Decreasing NA Jun-16

BW‐16 16 Shallow Bedrock 100 90.4% (+) No Trend Stable Jun-16

BW‐23‐125' 22 Intermediate Bedrock 100 100.0% (sig -) Decreasing NA Jun-16

BW‐23‐390' 22 Deep Bedrock 100 100.0% (sig -) Decreasing NA Jun-16

BW‐23‐50' 22 Shallow Bedrock 100 99.9% (sig -) Decreasing NA Jun-16

BW‐27 14 Shallow Bedrock 100 99.9% (sig +) Increasing NA Jun-16

BW‐28 8 Shallow Bedrock 100 54.8% (+) No Trend Stable Jun-16

BW‐31 12 Shallow Bedrock 100 99.0% (sig -) Decreasing NA Jun-16

BW‐33 14 Shallow Bedrock 100 88.3% (-) No Trend Stable Jun-16

BW‐34 14 Shallow Bedrock 100 99.7% (sig -) Decreasing NA Jun-16

BW‐35 12 Shallow Bedrock 100 81.0% (-) No Trend Stable Jun-16

BW‐37 13 Shallow Bedrock 100 99.1% (sig -) Decreasing NA Jun-16

MW‐03 14 Unconsolidated 100 99.5% (sig -) Decreasing NA Jun-16

MW‐04 20 Unconsolidated 90 81.8% (+) No Trend Not Stable Jun-16

MW‐05 19 Unconsolidated 100 59.7% (+) No Trend Not Stable Jun-16

MW‐06 7 Unconsolidated 100 98.5% (sig -) Decreasing NA Jun-16

MW‐08 18 Unconsolidated 100 100.0% (sig -) Decreasing NA Jun-16

PZ‐01 14 Shallow Bedrock 100 99.3% (sig -) Decreasing NA Dec-14

MNA Monitoring Wells
BW‐01 23 Shallow Bedrock 52 100.0% (sig -) Decreasing NA Jun-16

BW‐02 11 Shallow Bedrock 100 95.7% (sig -) Decreasing NA Jun-16

BW‐09 20 Shallow Bedrock 25 NA >50% ND NA Jun-16

BW‐11 19 Shallow Bedrock 95 98.7% (sig -) Decreasing NA Jun-16

BW‐13 21 Shallow Bedrock 38 NA >50% ND NA Jun-16

BW‐14 10 Shallow Bedrock 100 56.9% (+) No Trend Stable Jun-16

BW‐15 10 Shallow Bedrock 100 99.9% (sig -) Decreasing NA Jun-16

BW‐18 21 Shallow Bedrock 10 NA >50% ND NA Jun-16

BW‐19 19 Shallow Bedrock 89 100.0% (sig -) Decreasing NA Jun-16

BW‐21 18 Intermediate Bedrock 39 NA >50% ND NA Jun-16

BW‐24‐390' 18 Deep Bedrock 39 NA >50% ND NA Jun-16

BW‐25 18 Shallow Bedrock 28 NA >50% ND NA Jun-16

BW‐26‐395' 11 Deep Bedrock 91 99.7% (sig -) Decreasing NA Jun-16

BW‐26‐65' 13 Intermediate Bedrock 100 78.2% (-) No Trend Not Stable Jun-16

BW‐26‐85 13 Intermediate Bedrock 100 97.1% (sig -) Decreasing NA Jun-16

MW‐01 20 Unconsolidated 0 NA >50% ND NA Jun-16

MW‐07 9 Unconsolidated 100 100.0% (sig -) Decreasing NA Jun-16

MW‐13 8 Unconsolidated 13 NA >50% ND NA Jun-16

Notes:

% = percent

NA = not applicable

>50% ND = greater than 50 percent nondetects.

sig = significance

‐ = decreasing

+ = increasing

Trend analysis performed using Mann Kendall single‐tailed test at 0.05 significance level.

For monitoring points exhibiting no trend at the 95% confidence level, concentrations are deemed stable if the coefficient of variation (COV) is equal 

to or less than one. The COV is a relative measure of variation in the groundwater concentration data, and can be affected by the magnitude of the 

concentrations. As such, concentrations that are high can include significant variation while exhibiting a small COV. While there is no objective basis 

for using a particular value of COV to determine stability, values greater than 1 indicate that the data exhibit a greater detail of scatter about the 

mean. 
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Table F‐6. Vinyl Chloride Concentration Trends at Individual Wells Using Mann‐Kendall Analysis

THAN Davenport Site, 2040 West River Drive

Well
Total 

Samples
Monitored Zone

Detection 

Frequency (%)

Mann‐Kendall 

Result

Mann‐Kendall 

Trend
Stability Last Sample Date

ISCO Monitoring Wells
BW‐03/BW‐03R 21 Shallow Bedrock 95 70.7% (+) No Trend Stable Jun-16

BW‐04 17 Shallow Bedrock 59 91.3% (+) No Trend Not Stable Jun-11

BW‐05 15 Shallow Bedrock 93 95.8% (sig +) Increasing NA Jun-10

BW‐06 12 Shallow Bedrock 100 97.3% (sig -) Decreasing NA Jun-16

BW‐16 16 Shallow Bedrock 100 92.5% (-) No Trend Stable Jun-16

BW‐23‐125' 22 Intermediate Bedrock 86 100.0% (sig -) Decreasing NA Jun-16

BW‐23‐390' 22 Deep Bedrock 100 100.0% (sig -) Decreasing NA Jun-16

BW‐23‐50' 22 Shallow Bedrock 100 94.9% (+) No Trend Stable Jun-16

BW‐27 14 Shallow Bedrock 100 100.0% (sig +) Increasing NA Jun-16

BW‐28 8 Shallow Bedrock 100 59.4% (-) No Trend Stable Jun-16

BW‐31 12 Shallow Bedrock 100 72.7% (-) No Trend Stable Jun-16

BW‐33 14 Shallow Bedrock 100 88.3% (-) No Trend Stable Jun-16

BW‐34 14 Shallow Bedrock 100 100.0% (sig -) Decreasing NA Jun-16

BW‐35 12 Shallow Bedrock 100 84.5% (-) No Trend Stable Jun-16

BW‐37 13 Shallow Bedrock 100 97.1% (sig +) Increasing NA Jun-16

MW‐03 14 Unconsolidated 100 100.0% (sig -) Decreasing NA Jun-16

MW‐04 20 Unconsolidated 30 NA >50% ND NA Jun-16

MW‐05 19 Unconsolidated 32 NA >50% ND NA Jun-16

MW‐06 7 Unconsolidated 29 NA >50% ND NA Jun-16

MW‐08 18 Unconsolidated 89 100.0% (sig -) Decreasing NA Jun-16

PZ‐01 14 Shallow Bedrock 100 99.6% (sig -) Decreasing NA Dec-14

MNA Monitoring Wells
BW‐01 23 Shallow Bedrock 4 NA >50% ND NA Jun-16

BW‐02 11 Shallow Bedrock 100 75.3% (+) No Trend Stable Jun-16

BW‐09 20 Shallow Bedrock 25 NA >50% ND NA Jun-16

BW‐11 19 Shallow Bedrock 74 93.8% (-) No Trend Not Stable Jun-16

BW‐13 21 Shallow Bedrock 33 NA >50% ND NA Jun-16

BW‐14 10 Shallow Bedrock 100 99.9% (sig +) Increasing NA Jun-16

BW‐15 10 Shallow Bedrock 100 99.2% (sig -) Decreasing NA Jun-16

BW‐18 21 Shallow Bedrock 5 NA >50% ND NA Jun-16

BW‐19 19 Shallow Bedrock 32 NA >50% ND NA Jun-16

BW‐21 18 Intermediate Bedrock 33 NA >50% ND NA Jun-16

BW‐24‐390' 18 Deep Bedrock 33 NA >50% ND NA Jun-16

BW‐25 18 Shallow Bedrock 94 97.6% (sig -) Decreasing NA Jun-16

BW‐26‐395' 11 Deep Bedrock 100 100.0% (sig -) Decreasing NA Jun-16

BW‐26‐65' 13 Intermediate Bedrock 100 79.9% (-) No Trend Stable Jun-16

BW‐26‐85' 13 Intermediate Bedrock 100 97.9% (sig -) Decreasing NA Jun-16

MW‐01 20 Unconsolidated 0 NA >50% ND NA Jun-16

MW‐07 9 Unconsolidated 100 97.8% (sig -) Decreasing NA Jun-16

MW‐13 8 Unconsolidated 13 NA >50% ND NA Jun-16

Notes:

% = percent

NA = not applicable

>50% ND = greater than 50 percent nondetects.

sig = significance

‐ = decreasing

+ = increasing

Trend analysis performed using Mann‐Kendall single‐tailed test at 0.05 significance level

For monitoring points exhibiting no trend at the 95% confidence level, concentrations are deemed stable if the coefficient of variation (COV) is equal to 

or less than one. The COV is a relative measure of variation in the groundwater concentration data, and can be affected by the magnitude of the 

concentrations. As such, concentrations that are high can include significant variation while exhibiting a small COV. While there is no objective basis for 

using a particular value of COV to determine stability, values greater than 1 indicate that the data exhibit a greater detail of scatter about the mean. 
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Appendix G 
Evaluation Summary Tables (for wells 

with increasing trends for CVOC 
daughter compounds) 



Table G‐1. CVOC Daughter Products Trend Data Summary for Wells with June 2016 "Increasing" Mann‐Kendall Trend Analysis Results

THAN Davenport Site, 2040 West River Drive 

Well ID

Groundwater Monitoring 

Zone Location Descriptiona Mann‐Kendall Trend Analysisb Trend Plotc Discussion

Onsite Monitoring Wells

BW‐05 Shallow Bedrock Zone

Located in the central portion 

of the site just north of the 

main onsite building

Increasing trend for VC

‐ Locally weighted scatter plot smoothing curve (image in column to the left) for VC at BW‐05 is 

stable between 2006 and June 2010 when it was last sampled.

‐ Active treatment of this area ongoing based on the presence of permanganate noted in this well 

in December 2010, 2011, 2012, 2013, 2014,  2015, and 2016.   

BW‐27 Shallow Bedrock Zone Northern portion of the site
Increasing trend for DCE12C

Increasing trend for VC

‐CVOC daughter compounds continue to be produced from ongoing reductive dechlorination of 

CVOC parent compounds. 

‐Locally weighted scatter plot smoothing curves (images at left) for  DCE12C and VC  indicate 

increasing concentrations of both daughter products due to reductive dechlorination 

‐BW‐27 is located downgradient of ISCO Injection Area 5.

‐The Mann‐Kendall trend analysis result for total VOCs at BW‐27 is stable (Table 3‐6).

‐The Mann‐Kendall trend analysis results for CVOC parent compounds PCE, TCE, TCA111, and 

methylene chloride are decreasing (Appendix F). 

‐Locally weighted scatter plot smoothing curves indicate concentrations are increasing for 

additional CVOC daughter compounds DCE11 and  DCA11.
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Table G‐1. CVOC Daughter Products Trend Data Summary for Wells with June 2016 "Increasing" Mann‐Kendall Trend Analysis Results

THAN Davenport Site, 2040 West River Drive 

Well ID

Groundwater Monitoring 

Zone Location Descriptiona Mann‐Kendall Trend Analysisb Trend Plotc Discussion

BW‐37 Shallow Bedrock Zone Southern portion of the site Increasing trend for VC

‐ CVOC daughter compounds continue to be produced from ongoing reductive dechlorination of 

CVOC parent compounds. 

‐ Locally weighted scatter plot smoothing curves (image at left) for VC indicate increasing 

concentrations of this daughter products due to reductive dechlorination. 

‐ BW‐37 is located downgradient of ISCO Injection Area 4.

‐The Mann‐Kendall trend analysis result for total VOCs at BW‐37 is decreasing (Table 3‐6).

‐CVOC parent compounds PCE and TCE have been detected at a frequency less than 50% since 

monitoring began in 2007 (Appendix F). 

‐The Mann‐Kendall trend analysis results for CVOC parent compounds TCA111 and methylene 

chloride are decreasing (Appendix F). 

‐The Mann‐Kendall trend analysis results for CVOC daughter compound DCE12C is decreasing 

(Appendix F). 

‐Locally weighted scatter plot smoothing curves indicate concentrations are decreasing for 

additional CVOC daughter compounds DCE11 and  DCA11.

Offsite Monitoring Wells

BW‐14 Shallow Bedrock Zone

Located in the southeastern 

portion of the site on the 

southeastern side of West 

River Drive

Increasing trend for VC

‐ CVOC daughter compounds continue to be produced from ongoing reductive dechlorination of 

CVOC parent compounds. 

‐ Locally weighted scatter plot smoothing curve (image at left) for VC in BW‐14 indicates increasing 

concentrations of VC due to reductive dechlorination.

‐ BW‐14 is downgradient from the highest onsite groundwater concentrations.

‐ The locally weighted scatter plot smoothing curve (Appendix F) indicates total VOC 

concentrations at BW‐14 are decreasing since 2008.

‐ The Mann‐Kendall trend analysis result for TCA111 at BW‐14 is decreasing (Appendix F).

‐ CVOC parent compounds PCE, TCE, and methylene chloride have been detected at a frequency 

less than 50% since monitoring began in 2001 (Appendix F). 

‐ The Mann‐Kendall Trend analysis results are stable for the additional daughter products of DCE11 

, DCA11, and DCE12C (Appendix F).

The daughter compounds are also undergoing reductive dechlorination as evidenced by detection 

of nontoxic end compound of ethene. The geochemistry of groundwater at BW‐14 shows strong 

evidence for continued anaerobic biodegradation of VOCs based upon the following conditions:

• Reducing conditions: ORP readings are less than 50 mV (–126.9 mV)

• Elevated chloride concentrations compared with other offsite monitoring wells (280 mg/L)

• Methane and ethene detected ( 240 µg/L; 5,000 µg/L)

• Nitrate concentrations are less than 1 mg/L (not detected at 0.5 mg/L)

• Detection of CVOC daughter compounds: DCE12C,  DCE12T, DCE11,  DCA11, and VC

Notes:
a Locations of site wells are presented on Figure 2‐2.
b Mann‐Kendall analysis for VC and DCE12C was completed for the dataset. Tables and graphs of the results are included in Table 3‐6 and Appendix F. 
c Locally weighted scatter plot with smoothing curve. The trend analysis was completed using all available data for the well, starting when it was installed. 

CVOC = chlorinated volatile organic compound

DCE11 = 1,1‐Dichloroethene

DCA11 = 1,1‐Dichloroethane

DCE12C = cis‐1,2‐Dichloroethene

DCE12T = trans‐1,2‐Dichloroethene

ISCO = in situ chemical oxidation

LTMP = long‐term groundwater monitoring plan

mg/L = milligrams per liter

mV = millivolts

PCE = tetrachloroethene

TCA111= 1,1,1 trichloroethane

TCE = trichloroethene

VC = vinyl chloride

VOC = volatile organic compound

Total VOCs include 1,1,1‐trichloroethane; 1,1‐dichloroethane; 1,1‐dichloroethene; 1,2‐dichloroethane; 2‐butanone; acetone; benzene; chloroethane; cis‐1,2‐dichloroethene; ethylbenzene; methylene chloride; styrene; tetrachloroethene; toluene; trichloroethene; trans‐1,2‐dichloroethene; vinyl chloride; and xylenes.
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